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VALVE 


I he AVO Valve Characteristic Meter Mark III offers the Radio 
Engineer far more than is generally implied by the words ‘‘a 
valve tester’’. 


This compact and most comprehensive Meter sets a new high 
standard for instruments of its type. It will quickly test any 
standard receiving or small transmitting valve on any of its normal 
characteristics under conditions corresponding to a wide range 
of D.C. electrode voltages. 


A new method of measuring mutual conductance ensures that 
the instrument can deal adequately with modern valves of high slope 
and short grid-base such as are commonly used in T.V. receivers. 


List Price 


£75 


A comprehensive Instruction Book and 
detailed Valve Data Manual are provided. 


Trate Mark 


THE AUTOMATIC COIL WINDER & ELECTRICAL 
» SW.E. 


AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD . LONDON 


METER “%& i 


PROVIDES ali necessary data to enable la Va, 


la/Vg, la/Vs, etc., curves to be drawn, 
MEASURES mutual conductance upto WmA/V 
DETERMINES inter-electrode insulation with 


heater both hot and cold. 
GIVES direct measurement of “gas” current 


TESTS rectifying and signal diodes under reser- 
voir load conditions. 


COVERS ai! norma! heater voltages up to 117 


CIRCUIT improvements provide accurate set 
ting and discrimination of grid voltage over the 
full range to 100V negative 


A relay protects the instrument against damage 
through overloading the H.T. circuits and also 
affords a high measure of protection to the 
valve under test. 


The instrument is fitted with a hinged 


fold-over lid which protects the valve 
holders when not in use. 


EQUIPMENT CO. LTD. 


Telephone; ViCtoria 3404 (9 lines) 
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—=RELAYS= 


HERMETICALLY 


SEALED 
SERIES 595 H 


This is a hermetically sealed version 
of our series 595 Relay, which is 
already well known to the aircraft 


industry. 

The armature design reduces the 
effects of shock, vibration and accel- 
eration ; a spring type armature hinge 
eliminates backlash, friction and risk 
of displacement 


SERIES 
595 Hi 


In all standard voltages 
up to 110 V. D.C, Work- 
ing range between plus 
10% and minus 20% of 
rating 
CONTACT COMBINA- 
TIONS: up to 2 pole 
changeover. 
BASE: International octal, 
WEIGHT: 3; ozs 
DIMENSIONS : 
Diameter—|! 4” overall. 


Height — 2j" overall. 
SERIES 595 


MAGNETIC DEVICES LTD 


NEWMARKET 
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RECTIFIERS To meer your 


XENON RANGE 


. quick heating-up time . .. freedom from effects 


Mul Ua Nar i 


of ambient temperature... any mounting position 


ee eee 
i 
I 


‘: . . suitable for fixed and mobile equipment. 
ee ee 


MERCURY VAPOUR 
RANGE 


. zirconium coated anode . . . minimum bom- 


4 bardment of cathode . . . extremely long life. 


ABRIDGED DATA (All Half-wave Rectifiers) 


Ambient 
Type No British Services Base \ Temperature 
Type No. | Range (C) 


CV 1835 


Cv2518 


CV 1626/1072 British 4-pin 
250 CVvi62s Medium Edison Screw 
250A cv32 4-pin UX 
RG3—1250 | CV1629/152 | Goliath Edison Screw 
RG4—1250 cvs Goliath Edison Screw 


* 872A | C€Vv642 BaF 


ee 8888s 


MERCURY VAPOUR 


* Supplied for 


replacement purposes a 


MULLARD LTD COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT 


CENTURY HOUSE SHAFTESBURY AVENUE LONDON W.C 2 
MvT 189 
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NEW CHARACTERISTIC-CURVE 


fie |  TRACER...Type 570 


Pictures Dynamic 
Vacuum-Tube Characteristics 


The Tektronix Type 570 Characteristic-Curve Tracer presents 
an accurate graphic analysis of vacuum-tube characteristics 
under almost any conceivable operating conditions. Circuit 
design can now be tailored to more closely fit the operating 
characteristics of available tubes. Tubes can be selected faster 
and more accurately for circuits requiring other than average 
vacuum-tube operating characteristics Two-socket arrange 
ment with front-panel switching permits rapid comparisons 
between any two tubes, or two sections of the same tube. You 


can also make rapid comparisons with pre-selected curves 

outlined on a crt mask, Patch-cord connector system with 
socket-adapter plates gives you 
complete control of operating 
condition setup. Various socket 
adapter plates furnished and 
wide range of heater voltages 
available fit the requirements 
of practically all receiving-type 
vacuum tubes. 


Fig. 1 
Plate current — plate voltage 


grees Families of Curves on CRT Screen 
Choice of four to twelve J 
family with as many aos « t positive-bias Please call your 
curves per fam Tektronix Field 


y 


Engineer or 


Plots All anpnetant Characteristics 
Plate gains jte v } 
Slate custe snails mull enlin for complete Fig. 3 
« werent eaained dlite valtane specifications Grid current — plate voltage. 


creer 


Representative 


Scree rent against arid voltag or write direct 
Grid curre ile volto 
Grid current against grid volta Fig. 2 


Screen current — piate voltage 
Calibrated Controls 


Accurate ¢ a volt d s directly 
from the crt scree Series of pentode characteristic curves with grid 
voltage changing 2 volts/step from 16 v to 
Wide sain ounge below zero, illustrating Type 570 operation with 
yes from 0.02 div he eight positive-bies curves per family. Vacuum 
tube is a 6AQ5, under these conditions: Plate 
load ....300 ohms, peak plate voltage 100 v, - 
screen-grid voltage...100 v, vertical scale Fig. 4 , 
. ++ 10 ma/division, horizontal scale, fig. 1, 2, Plate current—grid voltage 
and 3 10 v/division, fig. 4, 5, and 6... 
2 v/ division 
Price——$925 
Beove ean Represented in 
London by 
Livingston 
Type 570-—— £357, delivered in Laboratories, Lid.. 
Britain, plus duty if applicable. Archway 6251 


Tektronix, Inc. re 


Screen current—grid voltage 
P. O. Box 831D, Portland 7, Oregon Fig. 6 
CYpress 2-2611 Cable: TEKTRONIX = Sri current—grid voltage 
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It is by no means accidental that the Ferrograph 
has achieved so high a reputation in every country 
to which exportation is possible, and at a price no 
greater than that of an ordinary home recorder. 


One of the main contributory factors is that 


practically all component parts used in the 
Ferrograph are made in our own works at South 
Shields, having been expressly designed for 


the function they are to perform. 


Thus, by purposeful design, adequate control 
during manufacture, and strict inspection, standards 
established to which all 
Ferrograph components conform. 


have been Wearite 


After assembly from such parts each Ferrograph 
is subjected to a multiplicity of tests, culminating 
in a pen-recorder trace of its response and wow. 


Only thus has the Ferrograph set and main- 
tained the standard by which all 
recorders are judged. 


other 


™ 
bo 
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\ 
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| 


JOB / 
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4 


4 
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a 


errograp 


BRIEF 


Twin Track (to 
International standards) 
Playing British and American 

pre-recorded tapes 


Playing Time with 
1,750 ft. Reel 
45 minutes per track at 
74i.p.s. (other speeds prorata) 


fuick Rewind 
in less than 60 seconds 


Signal Level Meter 
giving positive reading 


SPECIFICATION 


Frequency Response 
3 db 50/10,000 c.p.s. at 
7h ips 


“Wow” and Flutter 
Less than 0.2%, at 7} i.p.s 


Signal to Noise Ratio 
Better than 50 db, 200/12,000 
c.p.s. Unweighted, including 

hum, 45 db 


Longterm Speed Stability 
Less than .5",, variation 


Output Power 
24 watts into 15 ohms 


Dealerships in several of the 
principal towns are still open 
and applications are invited. 


MODEL 2A/N 
32 and 7} i.p.s 


MODEL 2A/NH 
74 and 15 i.p.s. 


76 gns. 86 gns. 


WRIGHT & WEAIRE LTD 


131 SLOANE STREET - LONDON SWI - Telephone: SLOane 2214/5 and 1510 
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They say 
we make a perfect 


To be exact, this is the 12 pin 

version of the Multi-Way Plug and 

Socket range, which covers 4, 8, 12, 20 

and 28 ways. The range features un- 

usually low insertion pressures, and 

embodies considerable experience in 

meeting humid conditions. Designed to 

ll t overcome as far as possible the difficulties 
exce en encountered when using this type of 
connector in rack mounting applications, 

> they have greater latitude in matching up 
connections 4 than any comparable product, and are 
’ in use throughout the world in Radio, 

Television and Telecommunications 

equipment by such renowned firms as :-— 

Messrs. Marconi’s Wireless Telegraph Co. 

Ltd., The English Electric Co. Ltd. and 

Messrs. Standard Telephones & Cables Ltd. 


A ~ APPROVED 


POWER CONTROLS 


1.9 ¢ 2 P.c.2 


EXNING &D.. NEWMARKET PHONE: NEW 3/861/2/3 
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OHMS? RATING? TOLERANCEZ 


Thousands of LAB Con- 
tinuous Storage Units 
daily solving the problem of 
control and storage of the 
great range of resistors. Com 
pact, and capable of storing 
up tO 720 separate resistors, 
LABpak make selection posi 
tive, simple and speedy. Now 
that Ceramicaps, Histabs and 
Wirewound resistors have been 
added to the carded range, the 
usefulness of LABpak storage 
units is enhanced 

FREE with any purchase 
of the LABpak range, these 
units are the complete answer 
to the problems of 
small production units, labo 
ratories, etc. 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic value, 
rating and tolerance, colour indexed and tabbed 
for easy selection. 


are 


storage 


| 


4 CONTINUOUS 
—* STORAGE UNITS 


are available from your normal source of supply, 
but more detailed information and literature can 
be obtained from: 


MIN. ORDER 


Ones FOR FREE UNIT 


UNIT STORAGE 
CAPACITY 


RESISTORS 


250 10 to 10M 
$00 10 to 10M 


Tolerances available 20° 10 


HIGH STABILITY RESISTORS 


750 1 to SOOM 93 


Tolerances available +5% 2% 1% 


WIREWOUND RESISTORS 


Sto 100K 
Sto 100K 


CERAMICAPS 


CER 
HK 
HKD 


Tubular $00 
Tubular 500 
Disc | 300 


3to 470pf | 
470 to 5000pf | 
470 to 5000pf | 


Tolerances available 42% 


_ EES 


THE RADIO RESISTOR COMPANY LIMITED 


50 ABBEY GARDENS 


LONDON 


N.W.6 Telephone 


Maida Vale 5522 
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High-Speed 
OSCILLOSCOPE 


Type 830 


Y PLATE AMPLIFIER: 
Frequency Response: 
2.5 db from 30 c/s-20 Mc/s 

Sensitivity: 

75 millivolts per cm. 
Rise-time: 

25 Millimicroseconds. 
TIME-BASE: 
Range: 

0.05 second to |.5 microseconds 
Operation: 

Triggered or repetitive 
Expansion: 

Variable up to 5 times 
Traverse: 

A traverse control enables any portion 


of the expanded time-base to be 
viewed. 


E.H.T. VOLTAGES: lie 

1,2 or 4 kV. 

oe 
HE OSCILLOSCOPE TYPE 830 has been designed for genera! wide-band frequency 
work and is particularly suitable for observing pulse waveforms with very fast rise-times 

Ihe frequency response of the Y amplifier is flat from 30 c/s to 20 Mc/s and the time-bas 
provides writing speeds up to 20 cms. per microsecond 
The mechanical design is the same as that employed in the Airmec Oscilloscope Type 723, 
the Cathode Ray Tube being mounted vertically and viewed through a surface aluminised 
mirror. The instrument may therefore be used in conjunction with the Airmec Oscilloscope 
Camera Type 758. 


Full details of this or any other Airmec instrument will be forwarded gladly upon request 


AIRMEC LIMITED 
HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 


Cables ; Airmec, High Wycombe 
Tel : High Wycombe 2060 


REVOLUTIONARY 


in design— 
and performance! , 


TYPE W991 


HUNTS “THERMETIC” MIDGET METALLISED PAPER 
CAPACITORS WITH A TRUE HERMETIC SEAL 


FULLY APPROVED TO JOINT SERVICES STANDARD R.C.S.136/A 
CATEGORY 40/100, CLASS I1.1. 
TEMPERATURE RANGE : — 100°C w + 100°C 


The WV 97 capacitor, although of diminutive size, is an extraordinarily robust TYPE W97 STANDARD RANGE 
unit, Most miniature units are prone to weakness in end connections and 
general mechanical flimsiness. Such undesirable features are eliminated in 
the W97 by the special processes used and extreme care in manufacture 
CAPACITOR UNIT 

A single metallised paper is used to wind this unit which is made possible 
by the use of Hunt's Patent covering the ‘‘castellated’’ pattern. Recent 
development by Hunt on a special impregnating material gives the unic 
remarkable brackets of operating temperature. 

CASING 

Hunt's patented double meral tube, sealed with the special 
compound, provides positive closure on the casing and lead entry, ensuring 
ositive hermetic sealing 

NSULATION OF CASING 

The capacitors are supplied without an insulating medium on the case. ‘If 
specially requested they can be supplied with,an approved plastic sleeve 
which increases the dimensions by 0.07° in length and 0.03” in diameter 
TERMINATIONS 

The terminations are of 24 gauge tinned phosphor bronze wire having a 
nominal length of 14", Special attention is paid to the retinning of the wires 
after the capacitor is fully processed. Connection is made to the unit by 
applying copper spray to the metalilising. The pigtail is soldered to this 
bond giving a perfect connection of exceptional strengt! 
INDUCTANCE 

W97 "'Thermetic’’ Midgets have a very high self resonant frequency—the 
following figures are quoted as a guide. § 0 pF at 600 volts, which is the 
lowest capacitance in the range, has a self resonant frequency of 280 mega 
cycles. At the other end of the range, 0.04 vF 200 volts, which is the 
maximum capacitance, it is 8.5 megacycies. 

INSULATION RESISTANCE 

This is measured at working voltage at a temperature of 20C. The 
minimum capacitance in the range, 50 pF at 600 volts, has an insulation 
resistance greater than 2,000,000 megohms. The maximum capacitance in 
the range 0,04 uF at 200 volts, has an insulation resistance greater than 
25,000 megohms, The intermediate capacitances are approximately pro 
rata. 

POWER FACTOR 

Less than 2°, at 1,000 cycles per second at 20 C. 

CAPACITANCE TOLERANCE 

Standard + 20%. Closer tolerances are available, for capacitances 
exceeding 500 pf. 


’ CAP uF DIMENSIONS (inches) 
i 2) 


Thermetic 


$8838 


2 


w97 IS A ‘MUST’ REGISTERED TRADE MARK 


for the 
MAKERS OF ELECTRONIC EQUIPMENT 


A. H. Hunt (Capacitors) Ltd, Wandsworth $.W.18-BAT 1083 im 
And in Canada: HUNT CAPACITORS (Canada) Led., AJAX, ONTARIO. CAP ACITORS 


THE TRADE MARK OF RELIABILITY 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 

it will measure any frequency in the range 

10 c/s to 20 Mc/s to an accuracy within 
I part in 10°, 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA Mess8adhile), mae 


A COMPANY witvH n THE J ARTHUR FRANK GOR GANIBATION 


WORSLEY BRIDGE ROAD ° LONDON - $8.26 


SALES AND SERVICING AGENTS : 
Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4 


HITHER GREEN 4600 


Ackins, Robertson & Whiteford Led., 100 Torrisdale Street. Glasgow, S$. 2 


F. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafferd, Manchester, 16 
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|) HIGH GRADE INSTRUMENTS 
-/ for radio and electronic engineers 


2$in ae moving coi 4 
rectifier meter Square flush 
mounting Type 525 


Fulscale ’ meter 4in. dia, 
scale moving coil having 270° 
arc with a 9in. scale length 


34in. moving iron AC 
Round flush. Typ 


Moving coil Micro 
ammeter ‘Sin. scale 
Flush mounting rect 
angular case lype 
$50 


High torque moving 
coil portable meter 
Precision grade to 
BS.89 


METERS 


a" 


Multi purpose test set for simul Ohmmeter for the rapid and = enee reat set { 
d oe o on : Universal multi range test set for 

tancous measurement of current  Seapeurement Of very tow electrical and radio engine 

and voltage values of resistanc« Mode ectrical and radio engineers 


RM. 155. 


} 1 } Lb 
+} 4} TEST SETS 


These represent just a few 
of our wide range of high 
quality imstruments which 
are used by the electrical 
and electronic industries. 
Maywe supply you with our 
comprehensive catalogue ? 


Universal Im 
Breakdown Tester for measuring pedance Bridge covering a wide 
the breakdown voltage of electrical range of values for the measurement 
components and insulating materials of resistance inductance and 


Mode! RM.215 apacity Mode! UB.202 


BRITISH PHYSICAL LABORATORIES 


Radlett, HERTS —* Tel: RADLETT 5674-5-6 


t22e-——t eee C22 C20 £200 ——- 2200 


¢m BPS 
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Valves for Industry 
R.F. Heating 


The increasing use of R.F. Heating in industry 
has shown the need for units to provide 


outputs between 10 and 50 kW 


To meet this demand, the English Electric Valve 
Company have developed two new valves for 


R.F. generators of 10 kW and upwards. 

These new products are not modifications 

of valves used for communications, but are 
designed expressly for operation under the 
less favourable conditions imposed by factory use. 
They are rugged and will withstand severe 
overloads; they are low in first cost and have a 
long service life. Both types are available in 
air-cooled or water-cooled versions and a 
suitable range of rectifying valves for use in 
conjunction with them is also available. 


“ENGLISH ELECTRIC 


Dimensions ; 
(maximum) Filament 


| 


ee 
= 
——— 
—— 
a 
a 
S== 
= 
——s 
== 
— 
= 
——_ 
=a 
— ee 
——a 
—_ 
= 4 


Useable 
lification 
‘actor 


Emission 


Mutual 


Conductance 
mA V 


ni 


Frequency 
Maximum 
Anode Voltage 
Dissipation 
Kilowatts 
Amperes 


kV. 


D.C 
Maximum Anode 


Length 
mm 


at Full Rating (Mc/s) 
er 


Maximum Operating | 
Diamet 
mm 


<> 


——+4 


12°0 20°0 
12°0 20°0 


BR, 1102 
BW.1102 
BR. 1103 | gs 10.0 
BW.1103 | ' | >| 85 | 10° 


wv 
° 


8% 


dn 4 | 4 . es he me oe 


NOTE: CATHODE :—Th. denotes THORIATED TUNGSTEN BW. denotes WATER-COOLED 
BR, denotes AIR-COOLED Technical data sheets are available on request 


Waterhouse Lane, Chelmsford 
Telephone: Chelmsford 3491 


AP 300-20 
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screen OC 


USEFUL 
LIGHT 


/ N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60°, WITHOUT ALUMINIZING 
brighter and more contrasty than is Without aluminizing, tubes waste half 
possible with an ordinary tube. their light (see diagram above). To 
counteract this the brilliance must be 
increased and the tube life is shortened. 


In addition, Ediswan aluminizing 
protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode Screen 
gun to protect the cathode, tube life 
is increased. toe 
Ediswan production methods, which oe 

include the special in-line vacuumiz- 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate E-diswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 


aluminized picture tubes. thus thrown forwards giving brighter, 
4 clearer pictures and extra life. 


EDISWAN —..u0< 


M A Z D A 6 fully equipped cathode ray tube service 


depots provide better, quicker tube testin 
ALUMINIZED CATHODE RAY TUBES should the need arise. mem of tubes a 
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 
155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 
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The Ferranti 3}° 
hermetically sealed instru 
ment in steel case with fixing 
flange has received Design Approval 
from the Joint Service Radio Com: 
ponents Standardisation Committee, 
This instrument is designed to 
comply with RCS.231 and 
RCL (PROV) 231 
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Precision Relays 


An extensive range 
of standard types 
always avaiiable 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 


\ Vue HY sii) 
gover XXNU DOA 
9993 L000 
‘‘ 

, 


ELECTRO * 


7 


——— Dp, 
DESIGNERS 


( OF STEVENAGE 
we yAL - 


na ANUPAS TUR we 


Now FREE fo all / 


THE E-M TECHNICAL ADVISORY SERVICE 


R 


THE 


AN 


Full technical data We therefor vitu 1 to avail y f of 
and illustrated leaflets resources of techni wiedge and practical experience | 
promptly forwarded LO. Spece tad ans of our Relay: Divie 
on request ! 


ELECTRO METHODS LTD. 12-56 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 
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= B.C.C. V.H.F. Mobile Radio 


LIMITED 
Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiey 12/2 Telegrams: EEECEECES 
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HIiGH-STABILITY 


Magnetic Amplifiers 


SINGLE-STAGE OR PUSH-PULL 
An extensive range of stendard types 
glways available for prompt delivery 
SPECIAL TYPES DESIGNED 
TO SUIT YOUR NEEDS 


™! , Sa gy? nh GE 0p, 
Lee “ELECTRO” 
THE WORLD-RENOWNED SPECIALIST DESIGNERS = 
AND MANUFACTURERS OF MAGNETIC AMPLIFIERS 2, Mi ETHODS ¢ 
FREE fo al// dae 
Now EE a OF STEVENAGE ) 


THE E-M TECHNICAL ADVISORY SERVICE 


Regardless of whether your magnetic amplifier problem is 
simple or complex, the fact remains that the 
only reliable solution is that which entirely eliminates risk Full technical dota 
We therefore respectfully invite you to avail yourself of the wide and illustrated leaflets 
resources of technical knowledge and practical experience possessed by promptly forwarded 
the specialist technicians of our Magnetic Amplifier Division on request | 


ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 
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-in this folder...... 


are full technical data and dimensioned drawings of 
the present range of “Advance” attenuators — a range 
that covers the frequency spectrum from the lowest to Ultra 
High Frequency. Originally designed for use in 
Signal Generators these three types find many applications 
where a variable attenuator element is required 
following a signal source. Send for this informative data. 


PISTON 
ATTENUATOR 


Output Impedance ....75 ohms 
Attenuation Range. 125 db 


£47-10* 


INDUCTANCE 
SLIDE WIRE 
ATTENUATOR 


TYPE A38 


STEP 
ATTENUATOR 


Impedance 5 ohms 
Maximum Aticnuation .. 80 db * 
( Without resistors Type A 37 $4 5) Inductance Oj nH 
® Net Price in UK He 


enuatiot 


ADVANCE COMPONENTS LIMITED - MARLOWE RD - WALTHAMSTOW - LONDON - E17 
‘Phone : LARkswood 4366/7/8 ‘Grams : Attenuvete, Walt, London 
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GeniTerCel H T.rectifiers 


from 125V 30mA 
fo 250V 300mA 


Specially designed for use in domestic Radio & Television 
receivers, these miniature rectifier stacks have an established 
position with manufacturers to whom reliability, small 
dimensions and low costs are important 
FEATURES 
Instant start — in 

a oo no warming- @ Withs ah os 

: charging current of de-formed 
@ Unlimited instantaneous overload electrolytic capacitors 


Mo limit to size of reservoir Low heat dissipation 
capacitor 
Practically indestructible in 


Simpie mounting—no valve holder eorvies 


Simple wiring—twe connectors 
only 


Small size .. . low weight 


tow cosc 


SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office Conneught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. Telephone: Harlow 26811 
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with Ferroxcube pot cores 


High performance combined with small size and light weight 
Designed and built to customers’ individual requirements. 


Long term stability, even under conditions of temperature variation 


High quality electrical filter units built around Ferroxcube cores can now 

be supplied to communications equipment designers’ individual specifications 
These filter units have significant advantages over comparable types designed 
without the use of Ferroxcube, particularly in the frequency range 300 c/s 

to 500 kc/s. For audio frequencies the use of Ferroxcube cores permits 

the winding of compact coils with very high inductances. This results in a 
considerable reduction in the size and cost of the associated condensers and 
hence of the filter unit as a whole. The high Q values obtained for a 

given volume, especially above 10 kc/s, enable sharp cut off characteristics 
and low pass-band losses to be achieved, while negligible stray flux 
facilitates the production of compact and mechanically robust filters 
Electrical filter units are among a number of high quality components 

now being made available by Mullard. Full details of the complete series 

of components will be gladly supplied upon request. 


Mullard &; 


MULLARD LTD «+ COMPONENTS DIVISION CENTURY HOUSE BHAFTESBURY AVENUE wc2 
(M1464) 


‘Ticonal’ permanent magnets 
Magnadur ceramic magnets 
Ferroxcube magnetic cores. 
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A) the brilliant 


Super. :% 


SOLDERING IRON 


eat 


' Ill 


“MANUFACTURED FOR ENTHOVEN SOLDERS LTO. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 
7 pais up [ror sold in sconds—by a light thumb 


_ n in use, current is automatically switched 
greatly reducing wear of copper bit. 

Electricity consumption i rrespondingly reduced. 

It is 10” long, weighs 34 oz: in be used on 2°5 to 


‘ , 
6-3-volt supply. 4-volt transformer normally supplied 
More powerful 
equally suitable 


soldering or 


ns and 
heavy 


Simple t 
minimum ! 
est operatir 


mn be 


‘ ar fay ¢ 
Itis by fa nicl 
iron ever de yneq for t 
work, 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


Superspeed soldering iron 1s available WOW 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country — 

ENTHOVEN SOLDERS LIMITED 
(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 
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niarged end-on 


Magnification : a «1 a 


For making mountains out of molehills, the biologist relies 
on his microscope, and the astronomer on his telescope. The electronic engineer cunningly 
arranges inductances and capacitances, and hey presto: magnification! The degree of 
magnification obtained from any given circuit depends upon the quality of the 
components used. This is where the Sufiex Polystyrene Capacitor has a part to play, 

for we at Suflex 


watch our pF’s and Q’s. 


Suflex Polystyrene Capacitors 
© HighQ 
© Excellent stability 
* Low dielectric loss 


A quality component which may be econemically 
used in commercial equipment 


35 BAKERSTREET, LONDON WI 


Telephone: WELbeck 0191 Cabies: Bufiez London 
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The SWISS 
have a woid fot tt... 


4 KATHODENGEGENKOPPLUNGSWICKLUNGEN 


a singularly factual one describing the design of the 
output circuit of the QUAD II Amplifier. 


In other words the output transformer includes cathode as well as anode and 
output windings. ‘Thus, the screen characteristics of the valves arc used as 
well as those of the anode, while the voltage appearing across the cathode 
winding is also applied in the grid circuit as overall negative feedback without 


either sacrificing gain wastefully or increasing the load on the previous stage. 


The resulting decrease in distortion 
and increase in efficiency have con- 
tributed considerably to the success 
of Acoustical Amplifiers over the 
last ten years, and are reflected in 
the rather unusual performance-for- 
size of the QUAD II. 
‘ The Quad I! 
For a full description of this circuit from py Amplifier 
its basic principles see ‘‘ Amplifiers and 
Superlatives *’ Wireless World, Sept. 1952 


@eousnca | | 
? a; Control Unit 
QUAD It bow 


AMPLIFIER 


For the closest approach to the original sound 


| * Send for the QUAD Ii booklet giving full details of today's most advanced amphfier— Acoustical Mfg.. Co.. Ltd.. Huntingdon, Hunts. 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use ‘in the Home, 
small Halls, Schools and Gr 
and single items for replacing in = equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, includin 
Saturdays, from 10 a.m. to 6 p.m., or will 

with wiries by return of post. Our new illus- 
trated talogue and Saogtomens will be a great 
boon to Hoey desiring hig’ ‘—} equipment for 
modest expenditure. Send two 2d. stamps for 
your copy now. It may well save you pounds! 


No. | “SYMPHONY” AMPLIFIER is a 3-channel 
S-watt Gram Radio Amplifier with asconishingly flexible 
cone control. You can life che creble, the bass, or—and 
here is che unique feature—the middle frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. It is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is even more impor- 
tanec chan the nominal linear response of the amplifier, 
as the pickup, speaker, etc., are notlinear. independent 
Scratch-Cuc is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of recoras from old 78s to new L.P.s. input isfor 
all types of pickup of 0.! v. output or more and there is 
full provision (and power) for Radio Tuner. It is available 
to match 2 3 or 1S ohms speakers. Price: 11 gms. (carriage 
5|-). Fitted in portable Sceel Cabinet, 2 gns. extra 
No. 2 SYMPHONY” AMPLIFIER as No. | bur 
with |O-wace Push-pull triode output and triodes through- 
out. Woden mains and output transformers and choke 
Full provision and power for Tuner. Output tapped 3, 7.5 
and |S ohms. Competes with che most expensive ampli- 
fiers on the market yet costs only 16 gms. (carriage 5/-). 
Fitted in portable Sceel Cabinet 2 gns, extra. 

SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL Both the above model Amplifiers are 
available with all controls on a separate Control Panel 
with up to 4fc. flexible cable which simply plugs into the 
amplifier, Enables che Amplifier proper to be sat in the 
bottom of a cabinet whilst the controls are mounted 
conveniently higher up. Extra cost 2 gns. 


STUDIO “SYMPHONY” AND DECCA AM- 
PLIFIERS, Models | and 2. These amplifiers possess 
all che facilities of the above standard models together 
with valve amplification stage and precise tone correction 
circuits (separate for Sed. and L.P.) to match the Scudio 
Type *' P'' or Transcription and the Decca XMS Magnetic 
Heads respectively. Prices: No. |, 13 gms. No. 2, 18 
gens. Carr.5- 


CURRENT GARRARD, COLLARO @ B.S.R. PRODUCTS 
AVAILABLE FOR IMMEDIATE DELIVERY FROM 
STOCK AT PRESENT. 


MODEL TA }-speed unit, with plug-in turnover head 
Type G.C.2, £10 16)-, or with Acos HGP 33 or 37 heads, 
£10/14-, or with cwo separate high fidelity Acos HGP3S 
heads, 12/17). Unic less heads, €8/11'-, post 2/6. Heads 
423 each, post |)- 

MODEL TB as above, but with long pickup arm 
heads, €8/11/-, post 2/6 

Heads to fic chis unit: Decca XMS, $4/6, Decca Cryscal, 
30 -, Acos HGP 55 42/3, Garrard Standard Magnetic, 28/-, 
mimature magnetic low impedance, 28 =“, Minature mag- 
netic high impedance, 38/-. Post on heads |/-. 

MODEL RCHOM AUTOCHANGER. We recom- 
mend this as being the most mechanically perfect Auto- 
changer on the market, and with absolute minimum 
motor noise—approaching Transcription quality Price 
LESS HEADS €15/5)-. Price with short pickup arm and 
Garrard GC2 or Acos HGP37 turnover pickup Head 
£17'76 or with full-length Decca arm and compl 


Less 


BSR MONARCH }-SPEED MIXER CHANGER. 
New version with Acos Hi-g turnover pickup head 
with two separate sapphire styli €13/10~-. Portable 
cabinet 65/-, plus 5/- carr 


Leaflets on any of the above gramophone units free on 
request 


‘*Symphony’’ No. 1 
F.M. TUNER 


We are pleased to announce chat after extended 
research our new High Fidelity F.M. TUNER has been 
placed on the market and is available for immediate 
delivery from stock. it incorporates the latest type 
of permeability-cuned coil assembly of advanced 
design housed in die-cast protective anti-radiation 
shroud. The Tuner employs the most modern types 
of vaives newly developed especially for F.M. circuits 
—ECCSS, 2 x EFBY, EBD! 

The efficiency of the general circuit ensures extreme 
sensitivity and a very high music-noise ratio The 
output impedance is 4 Megohm, rendering it suitable 
for feeding into any normal amplifier including those 
of the Highest Fidelity class 

A volume control is incorporated to adjust for varia- 
tions in signal strength and amplifier input sensitivety 
A radio/gram. selector switch and pickup socket 
are also incorporated, and the unit is readily linked 
to an A.M. Tuner without external changeover switch 
The slow-motion tuning drive is especially smooth and 
free from backlash and the glass dial is illuminated 
Overall size is: 9-in. wide x 6in. deep x 6-in, high 
Dial cut-out: 3-in. wide x 2-in. high 

The power requirements are: 6.3 v. at 2 maps. and 
250 v. at 40 mA. Our model FMI Power Pack is ideal 
for providing this power and has capacity for the 
average A.M. Tuner as well 

The price of this high grade F.M. Tuner is only 14 gns. 
tax paid, and the Power Pack €3/7/6 extra if required 


“SYMPHONY” BASS REFLEX CABINET KITS. 
Win. high, consist of fully-cut fin. thick, heavy, inert, 
non-resonant patent acoustic board, deflector plate, felc, 
all screws, etc., and full instructions, Bin. speaker model, 
65/-; (0in. speaker model, 97/6; \2in. speaker model, 
45/7/64. The design is the final result of extensive research 
in our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7,6. Ready bull, 10,6 extra. 


“ SYMPHONY’ BASS REFLEX CABINETS 
Fully finished in figured walnut, oak or 


GOODMANS CORNER CAB. 
INETS tor the AXIOM 150 Mark 
2 manufactured by us to Messrs 
Goodmans’ specification and ap 
proved by Messrs. Goodmans 
Height 44in, Price: complete kit 
in plain board with tin. thick 
felt, 8 Price: ready built 
10 gns. Finished in figured walnut 


16 gne Other veneers to order 
Carriage extra according to ares 
Quotation by return 


“SYMPHONY” RADIO 
FEEDER UNITS 


No. | ‘SYMPHONY TUNER 
A T.R.F, model designed for the 
uality reception of — stations 
Qualicy is ad plifiers 
of the highest fidelity class, 
finite impedance detection 

trols: gain wave-change 
radio/gram switch Numinated 
engraved glass dial. Latest minia 
ture valves. Overall dimensions 
9in. wide «x Gin. deep « bin, high 
Power required. 6.3 v. at | amp 
and 250 v. at 15 mia. Price 
Q7/7'~ Carr. and pkg. 5)- 


No, 2 “SYMPHONY” SUPER. 
HET TUNER Three wave 
bands, advanced circuit, very new 
est valve types, floodlit glass dial 
with bronze escutcheon provided 
Suitable for use with the best 
amplifiers Overall dimensions 
12in. wide x Bin. high x Zin 
deep. Controls: on/off/gain, fadio 
rom. wave-change and tuning 
ial cut-out: Bin. x 4)in. reading 
horizontally or vertically (state 
which required) Tuner can be 
readily mounted at any angle 
Requires 6.3 v. at 1.5 amp. and 
250/300 v “De a. Price €11/11)- 
Carr. and pkg. - 
No. 2/VS t SyPHONY | 

SUPERHET TUNER. As No. 2? 
but incorporating on the wave 
change switch an extra position for 
radio, giving TRF. bandwidch 
Price 13 gms. Carr. and pkg. 5 


TAPE DECKS & AMPLIFIERS 
TRUVOX Tape Deck Mark til 
TARZU, Latest version to take 
pre-recorded tapes, Price 22 gns 
Wustrated leaflet 244. 

TAPE AMPLIFIER TYPE C, 
expressly designed by Truvox to 
work perfectly with their Deck, 
3 valves plus rectifier and Magic 
Eye level indicator. Price légne. 
PORTABLE TAPE RECORDER 
CABINET to house Truvox Tape 
Deck and Amplifier together with 
speaker, Very strongly made and 
attractivel inished in Rexine 


Con 
and 


our own design and to match our Console me eeliner 
Cabinet, enabling the housing of a whole equipment in 
& two-piece suite; cost: !2in. speaker model, €11/10)-; 
10in., Ei; Bin., €10/10)-. Carriage according to area 
The |0in, model is ideal for che WB HF 1012 bes ‘The 
Gr h ** review March 1954) 


with two Decca XMS Heads €20/15)- or with two 
Decca crystal Heads €18/10)/- or two Acos HGPSS Heads 
419/10 - Seylus pressure accurately adjusted before 
despatch 

COLLARO PICKUPS AND HEADS. Seudio o Mee 
Arm, 13/10. Studio Pickup head type “O' 

£3/0/9. Pickup complete €3/14/7. Studio mas tion 
Pickup Arm with Studio “PP” head, €4/15/9. itto 
with Transcription head, €5/2'S 


COLLARO }-SPEED SINGLE RECORD UNIT 
AC} 554 and COLLARO }1-SPEED MI XED-RECORD 
AUTOCHANGER RACS5S4. Both above fitred with 
either Scudio Type ““O" or Studio Ty; “PP” pickup 
heads with permanent sapphire styli. Price €8/18/4 and 
£1342 respectively. Transcription cartridge 6/9 extra. 
COLLARO TRANSCRIPTION UNITS. Mode! 
2010, including Transcription pickup and PX cartridge, 
418/12- or less pickup €14/4/2, carriage 5/- in either 
case. immediate delivery at present 

NEW CONNOISSEUR MOTOR varisbie speed on al! 
3 speeds €25/15/5 


GARRARD Mode! 301, €25/3/6. 


Cabinews available to house an 
motors together with pickup, 


of the above three 
« €3/7/6, Carriage 5/-. 


TREBLE GAFFLE, to take up to Bin 
veneered to match, optional extra 50 -. 
CONSOLE AMPLIFIER CABINETS. iin. high, 
lift-up lid with piano hinge, take Tape Deck, Gram Unit 
or Auto-changer, Amplifier, Pre-Amplifier and Radio 
Feeder Unit finished medium walnut veneer. De Luxe 
version, price If gns. Oak or mahogany veneers 10+ 
extra. Special finishes to order. Carriage according to 
area, we will quote by return 


HIRE PURCHASE racicities 
NOW AVAILABLE on orders of 415 of over 
Send one-third deposit with order, balance over 6 or 
12 monthly inscalmencts State which required 


NORTHERN RADIO SERVICES 
it, KINGS COLLEGE RD, ADELAIDE RD. 
LONDON, N.W.3. Phone: PRimrose 8314 


Tubes: Swiss Cottage and Chalk Farm 
ees: 2, 13, 31, 113, 187 


treble speaker 


Price ais " % carriage. aie 
This new Tore Deck has provision 
for 34fin., Thin. and |Sin. per second 
and has instantaneous braking 
On 34 i.p.s. it plays for two hours 
The heads are designed for High 
Fidelicy Recording and Play-back 
of music and commercial pre 
recorded ta Price 18 gms 
immediate Belivery Wiustraced 


‘RS, High Fidelity TAPE 
AMPLIFIER co suit price 16) ens 
COMPLETE RECORDER ready 


to play, Price 45 Cy 
NEW MODEL PORTABLE 
RECORD PLAYERS 
We are ciel to announce the 
entry on to the market of two 
Symphony " Record Players de 
signed to represent the greatest 
value in this line ever offered 
Model No. | contains the Colaro 
}-speed single record playing unit 
AC3/554 and model No. 2 con 
tains the Collaro Autochanger 
RCS4 They are available with 
either Type “ inserts, “PR” 
insert or transcription inser 
Prices (in attractive rexine case) 
No. | 410/196 No, 2 €14/19/6, 
Carr. 7/6. Transcription inser: 
6/9 extra. 


Cc 
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ATO M S PA K is the name that Pye Limited 


have given to their new military equipment, the W.S. C.12. 
They have chosen this title to readily convey the role for 
which the set has been designed. Nuclear warfare demands 
maximum deployment over large areas with excellent 
communication facilities between vehicles, so that complete 
co-ordination can be achieved without delay. In the event 
of atomic attack, vehicular communications must span the 


area of devastation. 


Operating range, vehicle to vehicle, 


> J 30-50 miles in normal terrain. 
() Size and shape similar to the Pye W.5.19. 
‘ Now officially adopted for the British Army. 
Designed and manufactured by the 
designers of the W.5.19. 


—e — SS —— —_ — 
Pye (New Zealand) Led Pye (Canada) Led Pye Electronic (Pty.) Led Pye (ireland) Led 
Auckland, C.1., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Led Pye Limited Pye Corporation of America 
Johannesburg Pye Limited Tucuman 829 276 Park Avenue 
South Africa Mexico City Buenos Aires New York 


PYE LIMITED CAMBRIDGE ENGLAND 
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The {invisible link with 
the Isolated Community 


RADIO 
TELEPHONE 


% No Change in Normal Telephone 
Operating Procedure 


%* Mains or Battery Operation 


* Signalling Units for All Types of 
Circuit 


The V.H.F. link provides the most 


Subscriber 
practical means of direct communica- 


pole-mounted 
tlon between isolated communities 


battery operated 
in all areas where the nature of the - : , _ 

terrain or distance involved preclude 
the use of open wires for junction or 
subscribers’ lines. Dialling facilities 
can be employed, and the radio 


equipment can be interposed in a 


standard line circuit in any part of a 
telephone system without modifica- 


tion to switching equipment. 


Exchange 
equipment bay 


—_—__ 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio & Transmission Division, Strowger House, Arundel Street, London, W.C.2. "Phone: TEMple Bar 9262. ‘Grams: Strowgerex London. 


A7T14511-Rx1 
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A NEW TECHNIQUE IN HIGH SPEED 
WAVEFORM MONITORING 


BANDWIDTH : 
10 ke’s to 300 me/s 
INPUT IMPEDANCE OF EACH PROBE : 


Approx. | pf (input element of variable 
capacity divider) 


MAXIMUM SENSITIVITY = 
Full Scale Deflection for 1 Volt input 
TIME SCALE; 
Variable from .05 microsecs to 5 microsecs 
RECURRENCE RATE OF MONITORED WAVEFORM: 
100 c/s to 10 ke/s 
CALIBRATION ; 


Provision is made for accurate 
measurement of time and voltage 
scales of a waveform 


PREVENTION OF JITTER ; 


A circuit is incorporated 
for providing a stable 
display when a monitored 
waveform is jittering with 
respect to its driving pulse. 


HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500 


The wide bandwidth and high sensitivity 

of the instrument as well as the very high input 

impedance result from the use of a sampling technique, 

During each recurrence a measurement is made of the instantaneous amplitude 
of one point in the waveform. This measurement is amplified and applied to 
the cathode ray tube as one co-ordinate of a graph of the waveform. During 
subsequent recurrences, instantaneous measurements are made of different 
points, resulting, after about 100 recurrences, in a complete graph 


information, 


fe ~6METROPOLITAN-VICKERS 


Member of the AEI group of companies 


ammummmms [cading Electrical Progress —_—_—_—_ 
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& 
annelised Transmitter 


eee 


The GFT .560,/2 is a 2-3 kW channelised transmitter witha frequency range of 1.5-30 
Mc/s. It consists of three basi t f. unit, modulator unit, and power 
supply unit-combinations of w ! ye used to provide multi-frequen 
working as well as a number of differ: ypes of emission. The wave chang: 
facilities of the transmitter are both id and reliable—a valuable asset when 
the operating frequency is changed many times each day. The GFT .560/2 is fully 
tropicalised, and its unit construction facilitates future expansion of the 
initial installation, should the! 

For use in conjunction with the ‘ 6) 2 there are anci y units that enable 
the transmitter to be remotely nti ed over a two wire telephone circuit 
operational adjustments are dialled to the transmitter 

The versatility and reliability « h new Mullard transmitter make it 
particularly suitable for h.f. en-1 te round-to-air services and point-to-point 
communication networks A tear f Mullard communication engineers is 
available to advise on the use of the GF'T.560/2 in such applications 


ABRIDE ») DATA Frequency Range | 10M Frequency 


Stability ty 1947 st lards Power Output IkW. o.w 
2kW 1 , rt Types of Emission ‘ m.c.w., teler ny, fre 


juem \ 43, Fl Output impedance 600 ohn slanced twin 


feeder Power Suppiy 400V, 3-00 phase 


j Mullard 


SPECIALIGED ELECTRONIC EQUIPMENT 


MULLARD LIMITED: EQUIPMENT DIVISION: CENTURY HOUSE - SHAFTE : E+ LONDON. Woa 
M1469) 
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CATHODEON 


a aaa ne a 
see by oa § ee, te 


FOR 
RELIABLE 


Prompt Delivery, all types, 2,000—20,000 ke|s 


When ordering 10X replacements, why not use our hermetically sealed Type 2X1? 


CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGESHIRE + Telephone LINTON 223 
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OTOR 


Each of the 


Features that the enthusiast will appreciate are the suppression of switch clicks, the extra 
heavy balanced turntable, and the very fine deg s of speed contro! available. 
nominal speeds, 78, 45 and 334 r.p.m. can be adjusted by approximately 24° Wow and 
and less than 0.05%, respectively. The model 
ges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles 


Flutter have been reduced to less then 0.2' 


The 30! is finished in quality grey tone enamel 
is fully tropicalised and is supplied complete wich plastic stroboscope, special grease 


is equipped for dual voltage r 
according to the motor pulley fitted. 
all fixing screws, washers, template and instruction manual, 


Supplies are limited, see your dealer now. 
GARRARD ENGINEERING AND MANUFACTURING 00. LTD. 
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A NEW EXPERIENCE IN SOUND 
AWAITS YOU 
AT STAND HO and DEMONSTRATION ROOM D6 
WHERE YOU CAN HEAR 


MAIN AMPLIFIER 
TH E R C A Ahigh fidelity Output. {2 watts rated. Peak in excess 


of 20 watts over 20-25,000 c/s. 
Distortion. Total harmonic less than .!°. 


AMPLIFIER DESIGNED Stake Level. SS CMiMieaed cote 


Damping Factor. 50—also variable damp 
ing factor through positive to negative 
values 


AND CUSTOM BUILT IN 20-$s,000</s "0.508 10600008. 


Feedback. 40 DB coral. 


Output impedances. 4 ohms, 7 ohms. 
15 ohms 


input Voltage. |.2 v for rated output. 
GT. BRITAIN FOR Ancillary Power Supplies. 375 volts 

30 milliamps, 6.3 voles 3 amps available 

for VHF Tuner, Pre-amplifier and Tape 


Reproducer amplifier. 


Power Consumption. {30 watts at ful! 
DISCRIMINATING MUSIC = Bp 2c tnrsiiBit% antaiiao 
PRE-AMPLIFIER 
Inputs—Magnetic Pickup 
B.78. 16 my input for rated output. 300 c/s 
Turnover. Flat above 500 c/s. 
LOVERS A.78. 14 my input for rated output. 500 c/s 
Turnover. 16 DB Roll-off ac 10 K c/s 
L.P. 13.5 mv input for rated output. 500 c/s 
Turnover. 12 DB Roll-off at 10 K c/s. Flat- 
tened LF at 50 c/s to + 13 DB. 
R.LA.A. 11.5 mv input for rated output. 500 
c/s Turnover. 14 DB Roll-off ac 10 K c/s. 3 
DB Flattening at 50 c/sto + 16 DB. at 30 
c/s + 18.5 DB. 
Crystal Pickup .35 vole with inbuilt equal- 
isation from constant amplitude output to 
constant velocity output enabling switched 
replaying characteristics to be accurately 
employed 
Radio/Tape High Level 200 my. Flat 
characteristic. Low Level 50 my. Plat 
characteristic 
Microphone 6.5 mv for rated output. Fiat 
characteristic 
Mixer Facilities for microphone input) with 
radio/tape/gramo inputs 
Output. |.2 volts from cathode follower 
stage. 
Tape Recording Output. | .2 volts cathode 
follower independent of monitoring 
Bass & Treble. Pius and minus 14 OB at 
50 c/s and 10,000 c/s 
Volume. Twin ganged control giving 
correct gradation 
Low-Pass Filter. Switched 10 Kes, 7 Kes, 
5 Kes. and Fiat 
High-Pass Filter. inbuilt, attenuating 
below 20 c/s. 
Filter Slope. Variable to 35 DB per octave. 
RCA PHOTOPHONE LIMITED Oe ee ee ae 
An Associate Company of Radio Corporation of America Price 44800 complete 


% WOODSTOCK GROVE, SHEPHERDS BUSH, W.12 =, 
| 
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The PRACTICAL fi Fi 
AMPLIFIER 


* 12 watts undistorted output * Frequency response 


aa , substantially flat from 2 to 
* pareanee damping factor 160,000 cycles 


Ease of mounting 


Handles records, tape, radio 
and microphone 


PF9I 
. eT af © oF 


PF9IA 
103” x 33 


345 x 25°4 x 17°7 cms. 


x4. 256 x 92 x 102 cms. 


~ controls give extreme flexibility 


SELECT ll 
Six posit 
mi: 
tion 


10 indicated stages 


TREBLE 


10 indicated stages (5 
cut, 5 boost), over 27 
dbs. range. No distor 


FILTER 


Cuts treble at 4,000, 
7,000 and 12,000 cycles. 
This nondistorting 


VOLUME 


Continuous voiume con- 
trol and on/off switch. 


| 
un types oe of | = 


noise, high frequency in- 
terference, heterodyne | 
whistle, ete., to be re- 


duced 


device enables surface | 


Visit the Fidelity Fair and see and hear the latest PYE HI FI equipment in 
the Demonstration Room No. Ds at the National Radio Show, 
23rd August to the 3rd September 


Earls Court— 


Pye Corporation 
of America 
970, Park Avenue 
New York 


Pye-Canada Led., Pye (ireland) Led., 
jan, Dublir 
Canada Eire 


Pye Radio & Television 
(Pry.) Led 
Johannesburg 
South Africa 
Pye (New Zealand) Led., Pye Electronic Pry. Led., Pye Limited 
Auckland C.1., Melbourne, Mexico 

New Zealand Australia City 


PYE &2IMITED - CAMBRIDGE - 


Pye Limited 
Tucuman 829, 
Buenos Aires 


ENGLAND 
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PAINTON WINKLER 
SWITCH 


VOLTAGE RATING: 250 volts A.C./ D.C. 
(maximum) 


CURRENT RATING : 0.5 amp. (maximum). 
Switching up to 29 positions (single-pole) per bank, 
or up to 30 positions per bank for 360° rotation. 
SINGLE, DOUBLE, THREE-POLE or FOUR-POLE. 
Painton Winkler Switches can be supplied for 
either ‘Make-before-Break’ or ‘Break-before- 
Make’ operation. 

1-4 BANKS OPERATED FROM A COMMON SHAFT. 
Each switch has an adjustable stop device, by 
which the switch can be set to the number of 
positions required. 

AVERAGE CONTACT RESISTANCE : BETTER 
THAN 0.004 OHMS. 

The distinctive Painton knob type K2I, with the 
‘adjustable skirt’ feature has been specially 
designed to operate Painton Winkler Switches 


PAI NTON 
Be Ahampton Ongland 


ay of) ete ent 


The white pointer can easily be 
lined up with dial markings. 

The friction-plate can be loosened 
by two screws, allowing the 
skirt of the knob to rotate. 


* Break-before-Make ' or 
* Make-before-Break ' operation, 


The * direct-link " wiper provides 
a low capacity and inductance 
connection between the individual 
contact studs and the collector 
ring, and because the wiper is 
freely pivoted a constant and 
even contact pressure is obtained. 


7AAna 
BOSS 
IOS OSS 


gph 


e-, 


| 


The contact studs are moulded 
into the nylon-filled phenolic 
resin panel, and though normally 
Silver-plated,can be specially 
Rhodium-plated if required. The 
rigid stems of the contac: studs 
are tinned to facilitate soldering 
connections, 


The number of operating 
positions can be altered. Two 
stop plates can be adjusted by 
loosening a friction-plate 
clamped by two screws, 
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Of all the different bases that are used for magnetic recording 
tapes, none can match the precise uniformity of cast cellulose 
acetate. ‘Scotch Boy 111’, with its cellulose acetate base, offers 

for the recordists the most exact uniformity of response that any tape can 
most u niform provide. ‘Scotch Boy 111’ is the best of all tapes for high-precision 


recording, whether of voice, instrument, or mechanical sound. 


response 


For laboratory experiments that require the utmost uniformity 


of response ‘Scotch Boy 111’ is the natural choice: at 1000 c/s its 


output variation within each reel is less than } db., and the 
variation from reel to reel is less than 4 db. ‘Scotch Boy 111’ is 
used by the services for experiments that involve the precise 
measurement of mechanical and other sounds, and by sound 


technicians and expert recordists all over the world. 


Scotoh Boy 111° t& supplied iy 00-ft. lengths on 
easily-threaded 7 atic spool | nG00-ft.and 


2400-/t. lengths. All these lengths are free from splices Record on ‘Scotch Boy Ii!’ 


-—the tape with the cellulose acetate base 


‘SCOTCH BOY 


1. Trade Mar) 


MAGNETIC RECORDING TAPE 


apa «> 7 


MINNESOTA MININGS MANUFACTURING COMPANY LIMITED : LONDON: BIRMINGHAM: MANCHESTER : GLASGOW 
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W544 Germanium Junction Power Diode 


NOW AVAILABLE TO 
ELECTRONIC EQUIPMENT MANUFACTURERS 


The EW54 p-n junction germanium diode is intended for use in recti- 
fier circuits at medium voltage and current. The diode is hermetically 
sealed in a copper container. This is particularly important because of 
the deleterious effects of moisture on germanium devices. 


The main features of this type of diode are The diode is of value in applications requiring 
high rectification efficiency and small size; the Outputs up to the order of 20A at voltages up 
former results primarily from the very low to 50 


at 20°C), using a full-wave bridge 
forward resistance of the diode. 


arrangement 


For a typical diode, at an 
ambient temperature of 20°C 


Current at +054 SA 
at —100V<6mA 


Other recent G.E.C, Semi- 
Conductors are the 


Ews3 Ewss EWw59 
EWS4 actual size 


Details of all the above devices may be obtained from 


THE OSRAM VALVE AND ELECTRONICS DEPARTMENT 


THE GENERAL EBLECTRIC CO. LTD., MAGNET HOUSE KINGSWAY LONDON, W.C.2 
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Goodmans 


Kurope’s largest Manufacturers 


HIGH FIDELITY 
LOUDSPEAKERS 


PRESENT 
at the 


National Radio Show. Earls Court. 


23rd AUGUST—3rd SEPTEMBER 1955 


DEMONSTRATIONS 


of 
their latest developments 


iilso on view is a selection from the commercial range 


“Every good set has a Goodmans speaker ” 


GOODMANS 


Radio Show Demonstrations 


Make the most of a unique opportunity 
by seeing an wearing the Goodmans 
Axiom 80 and other Axiom and Audiom 
Loudspeakers at the Radio Show Ad 
nission will be by ticket only Write for 
them today for yourself and your friends 

at 12-1-2 .90-4-56-6-7-8-8 p.m 

sure of your seat—post the coupon now ! 


AXIOM WORKS 


AXIOM sO 


The most sought-after 
Loudspeaker on 


both sides of the Atlantic 


Demonstrated on stand 20 
for the first time 


in Great Britain. 


AXIOM sO 


GOODMANS INOUSTRIES LTO AXIOM WORKS 
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from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 


new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourpory-on-Severn, Worcestershire. Telephone: Stourport I11. Telegrams: Steatain, Stourport 


—_— od 


NOW TEACH AND ENTERTAIN 
WITH A LOW-COST 
TELEVISION STATION 


As 


BROADCAST STATIONS... SCHOOLS... GOVERNMENT AGENCIES... INDUSTRIES — Teach and entertain by RCATYV at o new low cost 


RCA BASIC TV STATION 


a complete package including... 


Now, RCA’s new low-cost television station package makes tele 
vision an economic possibility in many new areas. Broadcast 
stations in small TV markets and educational institutions can 
now transmit live or filmed television entertainment or educa 
tional programs over the air econome ally. RCA's newly devel 
oped station package includes not only equipment but installation 
and training of personnel. The plan is backed by the full re 
sources of RCA, including the National Broadcasting Company 
RCA Institutes, Inc., and the RCA Service Company. It is a 
. transmitter and control equipment thorough program, complete in every detail to make your edu 
cational tasks easier ... more economical . .. more effective. For 
full details, contact your RCA distributor or write to RCA Inter 
national Division 


wanca(s) seoreteenete? 
rasctmane(s) © eecreTene® 


RCA INTERNATIONAL DIVISION 


va 5 RADIO CORPORATION of AMERICA 


ACA BUNOING 
20 ROCKESILLER PLAZA, NEW YORK, WY, UEA- 
camera... film equipment. 
LIVE OR FILM demonstrotions can be simultaneously 
transmitted into dozens of classrooms or other locations. 
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Ronetle 


RONETTE developed the type 44 microphone especi 
ally for use with portable tape recorders. The plastic 
housing in “American” style has a loaded base. It can 
be supplied with any of our various inserts, but it is 
regularly supplied with the type DX-12. On quantity 
orders the RONETTE badge may be changed for your 


own trade mark. Fitted with 6'/2 ft screened cable. 


Ronette micropl 
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ROPHONE 


varity of n 


Ask us for detail 


SPECIAL EDITION 


OSMOR 


418 BRIGHTON ROAD, 
SOUTH CROYDON, SURREY. 
CROydon 5148/9 


RADIO. PRODUCTS 


imit 


(Trade Enquiries Invited) 


PUBLISHED MONTHLY .c ae Pe Se 


AUGUST 1955 


NEW COIL CONSTRUCTION TECHNIQUES 
BRING BIG ADVANCE IN PERFORMANCE 


SMOR Coils, acclaimed by experts every- SUPER ‘@’ CUP COILS 


where, set a new standard in efficiency by " ter 
ensuring results hitherto unattainable. Have For Maximum Selectivity 
you taken advantage of Osmor’s offer of free A full » guetiehe 
circuit, point to point wiring diagram and ® SU Fange 1s SvausDie 


for all popular wave 
constructional details? (Send 5d. stamps 
; bands and purposes. The 


magnetic screening of the 

’ 
OSMOR . Q COIL PACKS cup prevents other com 
. ponents from absorbing 
Size only 1% a ; 24 with variable iron-dust the coll’s power, thus 
cores and Polystyrene formers Built-in maintaining the high ‘‘Q’ 
trimmers rropicalised Prealigned Re- value Simple one-hole 
ceiver-tested and guaranteed Only 5 fixing * Only lin 
connections to make high. #% Packed in damp 
All types for Mains proof containers. % Ad 
and Battery Superhets justable iron-dust cores 
and T.R.F. receivers % Fitted tags for casy 


Ideal for the —— connection. L. or M.W 
construction © new . " 
gpa agg 5/* inc. CIRCUIT 


version 


en all . Send 5d. (stamps 
Type 18, Wartime 4 for fully descriptive 
Utility and others literature including 

- Circuit and practical 


Drawings of F.M 
The wa PACK’ erat ** The really efficient 5-valve Super 


6-valve s‘het., 3-valve (plus rectifier 

Complete and Prealigned full circuit included r.R.F. circuit Battery portable Supe rhet 

State which station required. 2 M.W., 1 LW circuit, Coil and Coilpack leaflets, and full 

or 3 MW. 48 ne. P. Tax radio and component lists, and interesting 
” miniature circuits, et 


OSMOR STATION 76 
SEPARATOR COMPLETE 


The Separator may 
easily be tuned to f 
eliminate any one * geen 

. Plugs 
station within the 
into 
receiver 


ranges stated and 
fitting takes only a 
few seconds Sharp tuning is effected by 
adjusting the brass screw provided 
TYPE METRES TYPE METRES TYPE METRES 
! ‘ 4 ‘ I ‘ 

‘9 ym 4 ok 


‘ ‘ 


or ‘ 87 
Special Separator to clear Radio Luxembourg 
10 6 each 


Our Technica! Dept. will be pleased to answer 
any enquiry by manufacturers and others 
relating to circuits which OSMOR coils or coil 
Pecks are used or are intended to be used. 


| READERS’ QUERIES! | 


Dear Sirs, 

I wish to convert my set to pre-set tuning 
Can this be done fairly easily ? 

It is quite simple to convert the standard 
wariable tuned receiver to pre-set. Generally, 
this means switching in various fixed capacitors 
in place of (and also) the existing 2-gang 
Please enquire for list of values required for ail 
Stations 
Dear Sirs, 

Please explain the best way to connect an 
external acrial to my portable s*het 

The outside aerial may be connected at either 
end of the FA. or inductively coupled by several 
turns of the lead-in (not actually connected 
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Built by Craftsmen ++-+++++ © 


The SCALAMP 4.272 


GALVANOMETERS - FLUXMETERS - ELECTROSTATIC VOLTMETERS 


The illustration above shows the operator ‘ balancing the coil’ of a “ SCALAMP” 
GALVANOMETER — one of the final operations in its construction. This instrument, 
available in a range of sensitivities and incorporating a built-in four-position shunt, is one 
of the most versatile instruments of its kind. Housed in a robust dust-proof plastic case, 
it can be operated from mains or battery supply. ——Two new features, namely a slow-motion 
drive to the zero control, and an automatic self-shorting foot have recently been incorporated. 
The truly functional design of the case with built-in lamphouse, transformer and scale 
renders it adaptable to other instrument types. A FLUXMETER of exceptional perform- 
ance and a series of ELECTROSTATIC VOLTMETERS (ranges 1-5, 3-10 and 5-18 kV) 
have already been introduced and a MEGOHM-PER-VOLT VOLTMETER is under 
development. 

Details of the “ SCALAMP ” range will gladly be sent on request. 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND 


waG.s4 
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SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 
by 
AIDCOLAy 


MEANS 


BIG PERFORMANCE 
WITH 
SMALL INSTRUMENTS 


TYPES FOR 


FACTORY @ | AND 
BENCH § m GENERAL 
LINE ‘ a a | a MAINTEN- 

ASSEMBLY Faay |e ANCE 


VOLT RANGES |g) \ Mint 6/7v to 230/250v 


PROTECTIVE [oy ‘” BIT 

, SHIELD ‘i os INSTRUMENT 
A Silver Zinc Accumulator is ? AS hs AS 

the smallest and lightest type ILLUSTRATED malt: Z ILLUSTRATED 
of rechargeable accumulator in tt he LIST NO. 68 | it 

world-wide use. It has other ; 
advantages too—such as con- 
stant voltage and high rate of 
discharge—full particulars on 
request. 


Write for publication WW/A 


VENNER | CATALOGUES & LISTS 
\ HEAD OFFICE SALES AND SERVICE 
ACCUMULATORS d ADCOLA PRODUCTS LTD 


GAUDEN RD. 
VENNER ACCUMULATORS LTD., ximaston sy-rass, CLAPHAM HIGH ST. 


NEW MALDEN, SURREY Phone: MAL 14442 ON 
Associgted Companies Venner Limiced Venner Electronics Led L DON 


Telephone 
$.W.4 MACAULAY 272 
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THE) | DUOMAGNETTE 
a : 


i THE LATEST 


ELAC 
FOCALISER 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies 


@ Fitted with latest type dual “ Mag- 
nadur "’ sintered Oxide Magnets. 


@ Magnets DO NOT ROTATE during 


adjustment. 


@ Friction damping ensures smooth 
positive movement without back- 
lash. 


@ Rapid and easy adjustment of focus 
and picture position. 


RETAIL PRICES IN U.K, 


Type FD12/99 (Low flux) 22/6 
Type FD13/90 (Medium flux) 23,- 
Type FD14/90 (High flux) 25 - 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N./I5 
Telephone: TOTtenham 0505-7 
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nable sound 


Full details on request to“ ibrator Dept VU 


GOODMANS INDUSTRIES LIMITED, axiom works, Wematey. MiD0x rone: WEMbley 1200 (8 lines) 


xy 


We will gladly send you our 
catalogae and full information 
on requeat 


VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9. Telephone: COLindale 8671 


WIRELESS WORLD 


New beam tetrode D.C. control valve 
of exceptional performance 


gm = 35mA/V 
Max. cathode current 800mA 


The Ediswan Mazda 13.E.1 is a new beam tetrode 
with a high slope and good power handling capacity 
for use as either a series or shunt control valve in 
stabilised power supplies. It is also eminently 
suitable for servo control motor systems. 


| " wil 
‘lie LEM 


In either of these functions the 13.E.1 can usually be i, a In 
used in place of two or three smaller valves thereby 
saving space and simplifying wiring because multi- 
plicity of connections, grid and anode stopper 
resistors etc., are avoided, and this, in turn, gives the 
additional advantage of improved circuit stability. 


The 13.E.1 has a B.7A. all glass base and is intended 
for vertical mounting. All maximum ratings shown 
below are absolute values, not design centres. 


RATING B.7A. BASE 
CONNECTIONS 


ih , 2.6A Pin! 
Va max Pin 2 
Vg2 max Pin3 
Vg!i max Pin4 
Wa max Pin5 
Wg2 max iow Piné 
ik Max 800 mA Pin? 


Vh k max. (cathode+ VE) 300 V 


EDISWAN 


ee @ ROOR 
VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC CO. LTD. 155 Charing Cross Road, London, W.C.2. 
Telephone: Gerrard 8660, Member of tha 4.£.1, Group of Companies . Telegrams: Ediswan, Westcent, London 
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APE DECKS 
MARK IU SERIES 


Technically identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With 8.5.5. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 
Price remains at 22 gns. 


Details of complete recorders incor- 
porating the TRUVOX Tape Deck are 
available on request. 


The full range of Truvox Tape 
Recorder Components and 
Accessories is listed below—send 
for fully descriptive leaflets. 


pRooue! 


TAPE DECKS - AMPLIFIER - RADIO 

JACKS - FOOT CONTROL - TELEPHONE 

ADAPTOR - MONOSET & STETHOSET 

HEADPHONES - CORNER DIFFUSION 
SPEAKER 


TRUVOX LIMITED 


Sales Office: 15. LYON ROAD. HARROW. MIDDX 
Tel.: Harrow 9282 
Tech. & Service Dep 328, THE BROADWAY, STATION ROAD 
HARROW, MIDOX Tel.: Harrow 4455 
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an open 


Snuttatton 


to all manufacturers 


© 


Photo Flash Equipment 
Deaf Aids 


Private Telephone 


installations 
Amplifiers 


D.C. Power Units 
Spot Welding Equipment 
Test Gear 


Magnetisation Equipment 


You are invited to regard the TECHNICIANS 
at DALY as a part of your own technical staff 
Non-standard components are invariably a source 
of worry, therefore the Electrical Industry find the 
DALY “ 
requirements specially helpful and a great time-saver 

For URGENT problems a telephone request 
will bring us post haste to your factory for consulta 
tion without obligation—and you will find our 
readiness to help both valuable and economic 


made-to-measure "’ service for individuai 


DALY ELECTROLYTICS for 
COMMUNICATIONS ... MOTOR START 
RADIO and T.V. ... are in great demand throughout 
the world ; send for appropriate pamphiet 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


ELECTRONICS and 


DALY (CONDENSERS) LTD., WEST LODGE WORKS. 
THE GREEN, EALING, LONDON, W55 


Phone : EALing 3/27-8-9. Cables ;: DALYCON, LONDON 
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Ov MARCONI 
FM SIGNAL GENERATOR 


TYPE TF 1077/2 


FREQUENCY RANGE 19.7 to 102.5 Mc/s DEVIATION up to 100 kc/s 


“ MARCONI 


INSTRUMENTATION " 


a technical bull- 
n published 
irterly, is 

available 
request. Ask 
dur name to 
laced on the 


iing list 


MARCONI instRUMENTS 


SIGNAL GENERATORS * BRIDGES VALVE VOLTMETERS * Q METERS WAVEME TERS 
FREQUENCY STANDARDS WAVE ANALYSERS ; BEAT FREQUENCY OSCILLATORS 


MARCONI INSTRUMENTS LTD ~ ST. ALBANS + HERTS ~- Telephone: ST. ALBANS 61609 


30 Albion Street, Kingston-upon-Hull. Phone: Hull Central 16144 19 The Parade, Leamington Spa. Phone: 1408 


Managing Agents in Export 
MARCONI'S WIRELESS TELEGRAPH CO.LTD. * MARCONI HOUSE, STRAND LONDON, W.C.2 


Wiretess WorLp AucustT, 1955 


TELCONNWECTORS 


co-axial plugs 
and sockets 


rien 
These connectors enable identical cables to be joined together, 
or flexible cables to be joined to their lead-sheathed counter- 
parts. They are fully waterproofed and suitable for use up 
to 3,000 Mc/s. The flange may be fitted to either half for 
passing cables through panels 
Illustrated is the 53/29M Plug and 53S8/29M socket, for use 
with PT29M cable; also the 53C panel-mounting socket for 
terminating cable runs and the 538 protective cap 
for excluding dust and moisture. 


All types are readily available in 


various sizes and combinations, ~ 


%, i 
“ sua?® / 


TELCON 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 
Mead Office: 22 Old Broad Street, London, £.C.2 
Tel: LONdon Wall 7104 
All enquiries to Telcon Works, Greenwich, 5.6.10 
Tel: GREenwich 329 


neM 1 RD 0 MICRONECTORS 


MICRONECTORS 

are precision 

miniature connectors, 
designed for instrument and 
aircraft applications where 
space is limited. 


Actual siz 


i a way 


now available 


Sh | 


Plug and socket bodies 
moulded in Nylon Loaded 
P.F. 


Contacts finished in pure gold plating to ensure ease of 
soldering, low contact resistance, and long storage life 
without corrosion. 


Covers made of anodised aluminium fitted with sturdy cable 
clamp. 


The full range, which will shortly be available, will 
include: 9, 18, 26 and 34 way. 


New Wholesale Agents:-——Lugton and Company Limited, 
209-212, Tottenham Court Road, London, W.1 
Telephone: MUSeum 3261. 

For full details apply to :— 


THE McMURDO INSTRUMENT COMPANY LTD., Victoria Works, Ashtead, Surrey. Tel.: Ashtead 3401. 
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NEW MINIATURE MEASURING 
OSCILLOSCOPE TYPE W.M.I. 


Technical 
Colleges 


Industrial “ sittin Pi Radio & Television 
Research mi ” Servicing 


Production Ps a ity Services 
Testing Fa \ Workshop Testing 


j 
PT i 
General 

Electronics 


‘ 


\ \\ ‘ j | 
AC 0c Y \ ad ‘ | /, Symmetrical 
Amplification \* 7 " 4, Deflection 


Visual Null TO a OU Wide Range 
Bridge measurement >. Time Base 


5 Range 
Voltmeter 


SPECIFICATION 


ELECTRICAL 


Supplies j Of e /e potential t t ive r negative Time Base: 
10V at Cathode ay Tube: 6.3 Repetition Senemnant / kof 
hor, med ersistence Voltmeter Horizontal sweep speed: / 
th 4” sca Voltage Meacusements Fr / Synchronisation : | x! 
[i positive or negative I waveform ‘ . 
Y Amplifier: j tage push-pull. I pled ‘Deflection 
Sensitivity {volt Bandwidth: 1-3 Mefs Input Circuit: PHYSICAL 
Maximum input: ‘ volts I! r hve Dimensions: Height 9) Width 64° oy I 
Attenuators: 2:), | 1, fre i i Weight: 1.80 kas 
Input Shunt Resistance: | megolhr "Extemnad. pe oe Finish : ‘ ey Ham PRICE £49 


Saw tooth 


E-M-l ELECTRONICS LTD 


HAYES - MIDDLESEX - ENGLAND ~ TELEPHONE SOUTHALL 2468 (Ext. 655, 857 & 858) a 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


Introducing 


THE HARTLEY-TURNER 
“315"’ LOUDSPEAKER 


Here is the latest product from 
H. A. HARTLEY COMPANY 
LIMITED. After many months of 
tests we are now proud to announce 
our new “ 315” Loudspeaker. 


This is a 12in. diameter unit 
with a frequency range from 20 c/s 
to 15 Ke/s obtained from a special 
coil and cone assembly. The voice 
coil impedance is 4 ohms and the 
power handling capacity is 15 watts. 
The frequency response is substan- 
tially flat over the range 30 c/s— 
18 Ke/s 

The speaker employs a die cast 
frame and is manufactured to the 
same exacting specifications that have 
made Hartley-Turner products re- 
nowned throughout the world. 


Modern methods of production 
enable us to offer this new speaker 
at 


10 GUINEAS 


Full details sent free on request to: 


H. A. HARTLEY CO. LTD. 

152, HAMMERSMITH ROAD, 

HAMMERSMITH, LONDON, W.6. 
Telephone: RiVerside 7387 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


Actual Size of the A trument (Covers removed) 


AUTOMATIC 
VOLUME COMPRESSION 


now available in the sub-miniature 4-stage 


Transistor MINUET” Hearing Aid 


Multitone were the first to introduce A.V.C. in Hearing 

Aids in 1936. It has proved essential for:— 

1. Cases of deafness with recruitment (Non-linear deafness) 

2. The Qualiry-Conscious deaf who are unable to tolerate 
overload distortion 

With the Minuet, two degrees of compression can be 

elected by the user. In addition the instrument is ad- 

justed during fitting to take variations in individual optimum 

volume requirements 


Weighs only |} ounces complete with battery 
Inquirie be addressed 
MULTITONE ELECTRIC CO. LTD. 
223-227 St. John Street; London, E.C.1. 


PIONEERS (NHN SOUND AMPLIFIC 


Wiretess Worip 


aie 


Three Bands 
in hand. . 


@ Lower in price 


@ Rods and insulators completely pre 
assembled and aligned for peak per- 


formance. 


@ Scamless tubing of high grade alum 
inijum throughout. 


@ Boom and rod ends sealed 
avoid acria! noise 


to 


@ Monobloc junction units of high- 
grade Bakelite for fully weather- 
proofed cable connections. 


+ 


Visit us at THE RADIO SHOW a 
Earls Court from August 24— 
AN | | F 3 September 3 on Stand 64 


@ See the entre ANTIFERENCE range, which in 
LIMITED 


cludes Bands 1, 2 and 3 Indoor and Outdoor Aerials 
and several “‘ Addex”’ Units for converting Band | 


aerials to dual band reception, on STAND NO. 64 
at the RADIO SHOW 


BICESTER ROAD, AYLESBURY, BUCKS Aylesbury 1467/8/9 
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and NOW available --° 
FERROVOICE 


PLASTIC TAPE 


Incorporating all the latest developments in tape production 


A RN OE sete ee ae 


PRE-STRETCHED PVC The QUALITY tape at 
BROWN OXIDE 


anh QuUTPUT a competitive price... 
LOW BACKGROUND NOISE 32/6 per 1200 ft reel 
EASE OF ERASURE On the well-known universal Ferrovoice Spool 
HIGH TENSILE STRENGTH 600 ft 19/6 

NON-CURLING 300 ft 12/6 


The popular FERROVOICE PAPER TAPE is still available 


MAGNETIC COATINGS LIMITED 


GROSVENOR GARDENS LONDO SLOANE 9129 
WORK & ABORATORY } DASHWOOD TRADING ESTATE 


LARCH ROAD LONDON SWI) BALHAM 5579 


e VARIABLE 3-SPEED 


Connoisseur GRAMOPHONE MOTOR 


We present an entirely new three-speed unit operating at 


334, 45 and 78 r.p.m. The full 12in. turntable is lathe- 


turned and manufactured of non-ferrous material The 
main spindle is precision ground and lapped to mirror 
finish and runs in phosphor bronze bearings. The synchro- 
nous mot s dynamically balanced and resiliently mounted, 
making it virtually vibrationless, with low noise level and 
ow hum induction 


The speed change is arranged mechanically and gives a 
variation on all speeds, the synchronous motor running 
at constant speed at all settings No braking action is 
employed to obtain speed change 
It is suitable for playing standard transcription and micro 
groove recordings Input voltages 200/250 v. A.C. 50 
cycles or, as specified to order for 200/250 v. A.C. 60 cycles 
or 110 v. A.C. 50 or 60 cycles. Mounted on }in. die-cast 
board 15}in. x 134in. with Jfin. clearance distance below 
motorboard Speed selector turret is fitted at left rear of 
motorboard, On-off switch at left front also releases pressure 
on the rubber drive assembly. All motorboards are drilled 
NEW SUPER LIGHTWEIGHT PICKUP MARK i giving an extended t take Connoisseur Standard and Super I ightweight 
frequency range on LP. disc. Pickups unless otherwise ordered. When used with these 
Head only (Standard or Microgroove) £7 + P.T. £29. 10d. Total £9 9. 10d. picaps mounted tn peenion, 30a. Giese Gove meter 


board is recommended 
Pickup with one head @9 3s. Od. 4 P.T. 63 Se, 24. Total £12 Os. ia. 


Price: £20 + P.T. £7 28. 6d. Total £27 2s. 6d 


OVERSEAS AGENTS &. Africa: W. L. Proctor (Pty.) Ltd., 63 Strand 


. eet, Cape Town. Australia: J. H. Magrath & Co. (Pty.) LAd., 208 Little 
A. R SUGDEN & co (Engineers) LTD comdaie Street, Melbourne Canada: The Astral Blectric Ce. LAd.. 44 
e . . van » Read, Torente | Ontar\« New Zealand: Turnbell & Jones 
“a ead Office, 12/14 Courtenay Place, Wellington. Hong Kong 
we Rad People Ltd 1 Nathan Read, Hong Kong. Malaya (Main 

WELL GREEN LANE : BRIGHOUSE : YORKSHIRE iinin'iscsiohartts, lint, 
UA Main IMetributers) Danby Radice Corporation, 19 Bouth 2s 


Phone: Halifax 69169. Grams: Connoiseur, Brighouse Strand, Patiadeighte, 6. Ty. Autio Segply Lakewtenes, Michele scsade 


Balldings, 1nn Arbor, Michigan 
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You are there... 


and though the impact of a pneumatic hammer 
does not create a pleasant sound, there are 
occasions when accurate reproduction of this and 
similar noises is essential to the creation of 


realistic picture in sound, 


a 


Realism demands, in particular, the faithful 
reproduction of transients—one of the many merits 
of R. & A. reproducers. 


& 


LOUD-SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LIMITED WOLVERHAMPTON . ENGLAND 
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WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers. In design, dependability, accuracy and 


freedom from wear they are « 


yutstanding, but, above all, 


they are completely NOISELESS. 


e 


DUAL POTENTIOMETERS 
with concentric operating 
spindies. The new Egen 
Dual Potentiometers in- 
corporate all these out- 
standing design features 
-— multiple contact 
rotors, smooth easy 
movement, thorough 
screening between sec- 
tions, plus a convenient 
soldering tag for earth- 
ing screened connec- 


tions on each metal case. Switch and Potentiometer soldering tags 
are of high-grade brass heavily silver plated for easy soldering; they 


are positively located and withsta 


nd soldering heat and bending 


without loss of rigidity. Control spindles can be supplied to suit 


customers’ requirements 


PRE-SET POTENTIOMETERS. Com- 
pletely enclosed in high-grade 
phenolic mouldings. Solider tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on 1” 
centres. Type 126, wire-wound 
Type 127, carbon 


PRE-SET RESISTOR. This 
traversed by a nickel-silver slider 
worm drive spindle ficted with a 
component is smooth and 
noiseless in action and is 
designed to meet the many 

and varied requirements of 

the Electronic industry 

Egen pre-set resistors can 

be supplied in multi-bank 
assemblies to suit individual 
requirements. There are 

also twin-crack models, and 

types with an electrically 
divided slider, giving adjust- 

ment on two resistors with 

one operation 


EGEN ELECTRIC LTD. ch 
Canvey Island, Essex 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistance element, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol- 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action 


has a wire-wound resistance element, 


. Adjustment is effected by a 
knurled and slotted knob. This 


arfleet Industrial Estate, 


Phone: Canvey Island 691/2 
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MAINS 
TRANSFORMERS 


FULLY INTERLEAVED 


SCREENED AND IMPREGNATED ALL GUARANTEED 


ALL PRIMARIES ARE 200/250 v 


HSM63 (Midger) 
Sv. at 2 amps 
+4863. Output 250-0-250 v 

Zamos 
HS40_ Windings as above 
Output 
+482. 250-0-250 v. 80 m'a 
HS3. 350-0-350 v. 80 ma 
HS2x 250-0-250 v 
100 ma 
H1S30 x 
100 mia 


Half Shrouded. 


Output 250-0-250 v.60 m/a., 6.3 v. at amps 


60 m/a., 6.3 v. at 3 amps., 5 v. at 


4v.at 4amos., 4¥. at 2amops 


19 - 
100 mia 


HS30 
21. 


300-0-300 v. 80 mia 
HS7S. 275-0-275 v 
300-0-300 v. 100 mia., 21- 


HS3X. 350-0-350 v 


Fully Shrouded 


FSM63 (Midget). Output 250-0-250 v.60 mia 
5 v. 2amps 
Output 
FS2. 250-0-250 v. 80 mia 
FS30. 300-0-300 v.80 mia 
FS2X. 250-0-250 v, 100 mia 
FS30x 300-0-300 v 
100 m'a 
All the above have 6.3 4-0 v. at 4 amos 
PS43. Oucput 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 
4amos.,C.T. 5 ¥. Jamps. Fully shrouded 
FSS50. Ourcput 450-0-450 v. 250 m'a., 6.3 v 
4amps., C.T.5 v. Jamps. Fully shrouded 
FISK. Output 350-0-350 v. 250 ma... 6.3 v. 6 amps., 4¥. Bamps 
4 ¥. 3 amps., 0-2-4.3 v. 2 amps. Fully shrouded 65 
FS160X. Output 350-0-350 v. 160 mia., 6.3 v. 6 amps., 6.3 v 
Jamps.,5 v.23 amps. Fully shrouded 
FS43X. Output 425-0-425 v. 250 mia 
6 amps.. 5 v. } amps. Fully shrouded 
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v 
3 amps. For receiver R1355. Half shrouded 166 
HSISO. Outpuc 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. 5 v 
3 amos. Half shrouded 
F364. Ovurput 250-0-250 v 
3amps. Fully shrouded 
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., 
2 amps., C.T. 5 ¥. 3 amps. Fully shrouded 
PRI/t. Output 230 v. at 30 m/a.,6.3 v. ac 1.5/2amps 
FSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps 
C.T. 6.3 v. at Zamps., C.T. 5 v. at Jamps. Fully shrouded 
The above have inputs of 200/250 v 


6.3 v. at amps 


21/-. PS3 
23 -. 
100 mia 


350-0-350 v.80 m/a 
PS7S. 275-0-275 v. 100 mia 
23-. PSI 350-0-350 v 


, 5-4-0 at 2amps 


2 amps., C.T. 6.3 v 


6.3 v. 6 amps., 6.3 v 
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100 m/a., 6.3 v. 6 amps., C.T. 5 v 


C.T.6.3 ¥ 


OUTPUT TRANSFORMERS 


MIDGET OP. 5.0000) to 3) 

68,0001) to 3) 
OPO. 10/15 watts output. 20 ratios on Fulland HalfPrimary 
OP30. 30 watts output, 29 ratios on Fulland Half Primary 
Williamson's O.P?. Transformer to Author's specification 
Chokes for Williamson's Amplifier, 30 H. ac 20 ma 

10 H. ac 150 mia 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 


. 634, ® Jamps 

F4. 44. @ lamps, 7/6 

réx 63 ¥. @ OF amps 

FU6. 0-2-4-5-6.3 v 
@® 3 amos 

F274. 24 v. tapped il v. @ 

F29. 0-2-4-5.6.3 v. @ 4amps 

FU24. 0-12-24 v¥.@ | amp 

FS. 6.3 v. @ lO amps. or Sv 
or 10 ¥. @ 5 amps 

6/4. Four windings at 6.3 v. tapped 5 v 
by suitable se 
20 amps 


Fé. 634. @ 2Zamps 
5/6. FIZX. I2v.@1 amp 
4amps., 10)-. Fil. 12.6 v. tapped 6.3 v 


3 amps 


18/9. FUIL. 0-463 


@® Jamps 


D 10 amps., or 12.6 v. @ 5 amps 


) 5 amps. each, giving 


es and parallel connections up to 6.3 v 


Quotations, e stamped addressed envelope please 


C.W.O. (add 1/6 in € for carriage) 


Export enquiries invited 


1] \SHWORTH (Dept. W.W 
676. Gt. Horton Road, Bradford 7, Yorks 
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> J PYE ERICSSON 


SEVEN CHANNEL 


VHF FM RADIO TELEPHONE SYSTEM 


This 7-channel Radio Link System has been designed 
for economy both in initial cost and maintenance 
demands. 

This has been achieved without sacrifice of essential 
facilities or relaxation of performance standards. Both 
Radio and Carrier equipment for the 7-channel ter- 
minal is housed in a single 6-foot cabinet as illustrated. 
The equipment is fully tropicalized and suitable for 
continuous unattended operation in all parts of 
the world. 


MLA A ALAS 


MI 


NWN \ \ 
WW V VV V4 


La 


ABBREVIATED SPECIFICATION 

Radio Frequency Range 60—216 mc/s 

Transmitter output Power 10 watts, or with Am- 
plifier unit—-s0 watts 

Baseband 7 Channels 0.3-——23.4 ke/s 

Maximum Deviation 50 ke/s 

Receiver Bandwidth 6 db down at + 120 kc/s 


Pe 


Telecommunications 


CAMBRIDGE | .~ | ENGLANO 


4 
Y 


Pye 


Auck 


Pye Rad 


New Zealand Ltd Pye Canada Ltd Pye-Electronic Pry., Led Pye ireland, Led 
and C4.. New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


> & Television (Pty.) Led Pye Limited Pye Corporation of America 
Johannesburg vye Unies Tucuman 629 270 Park Avenue 
South Africa Mexico City Buenos Aires New York 


PYE LIMITED o- CAMBRIDGE °° ENGLAND 
Telephone : FAVERSHAM 31! 
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Describes the principles, 
Operation and 

uses of 

radio valves 


This book, by R. W. Hallows, M.A. (Cantab.), M.I.E.E., 
and H. K. Milward, B.Sc. (Lond.), A.M.I.E.E., describes 
the principles, construction, characteristics and uses of 
most types of radio valves. The approach is simple and 
as far as possible non-mathematical, but the book provides 


a thorough understanding of valves and how they work. 


8)” x 54” 152 pp. 107 illustrations Published for “ Wireless World” 
8s. 6d. net. By post 8s. 10d. 


Obtainable from all booksellers or from Nliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


SUPER 3 
Whartedale IMPROVED H.F. UNIT 


SPECIFICATION FOR USE AT FREQUENCIES ABOVE 
Weight 2 Ibs. 13 ozs. 3,000 C’S ON F.M. TRANSMISSIONS & 


Diameter 3pin. 

ay din. WIDE RANGE RECORD REPRODUCTION 
Baffie Opening Jin. diameter 

Fiux Density over 13,000 gauss 

Total Flux 54,000 

Power Handling Capacity 5/6 watts above 1000 c/s 

Weight of cone and coil assembly |} grammes 

Price £5 plus £1/13/3 Purchase Tax. 


SPECIAL OFFER— During the months of Sep- 
tember and October 1955 we are prepared to convert 
Super 5 units to the new Super 3 model at a nominal 
price of 15s. Od. After this period the cost of conversion 
will be 30s. Od. (Packing and carriage included.) 


WHARFEDALE WIRELESS WORKS Ltd. response 1 wie ee opserven 


IDLE, BRADFORD, YORKSHIRE. THAT 30° OFF AXIS THE RESPONSE IS 
Telephone ; IDLE 1235/6 (2 lines) Telegrams; Wharfdel, Idle, Bradford WELL MAINTAINED UP TO 12 KC/S. 
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WA, INSTRUCTIONS 


6aowt iene 


FLEXIBLE 
REMOTE CONTROL OUTFITS 


Our experience in the industrial field has indicated that there is a definite need for this type 
of outfit offering facilities for making prototype flexible remote controls as required. 


The two gauges of Remote Control flexible shafts in these outfits cover the range of torque 
loadings required for @ volume controls @ all types of wave change switches @ condensers 
@ all controls likely to be met in electronic, radio and television equipment. 


These outfits are reasonably priced and comprise : 
No. 130 (.130 in. dia ) for remote controls up to 4 in. in length £7.0.0 
No. 150 (.150 in. dia.) for remote controls up to 6 in. in length £7.10.0 


(For use without flexible casing) 


warned €O OF CREAT BRITAIH LTO 
INBUST RIAL BIVISIONW 


The 5. S. White Company will 
be pleased to advise which 


Outfit is most suitable for BRITANNIA WORKS. 25-31 ST. PANCRAS WAY, 
specific applications LONDON, N.wi Telephone EUSton 5393 


A detailed Parts List is available 
upon request 
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FOR THE LABORATORY ... PRODUCTION LINE 


KWi) ELECTRICAL INSTRUMENTS 


At, 
ENGLAND 


In addition to our well-known standard 
ranges of 2 in. to 44 in. square and round 
panel-mounting instruments, the follow- 
ing are a few examples of special types 
which we have developed to meet 


industrial requirements 


@ Audible Braille Multi-range milli- 


ammeters 

Contact instrument 

Semi log scaled instrument 

VU indicators and decibel meters 


Modulation meters with spec ial 
ballistics 


Temperature measuring equipment 
SIFAM Electrical Instruments fully meet the high standards 
of accuracy and reliability demanded by modern industrial 
techniques, production control, laboratory testing, etc. 


{irborne instruments of special design 
6 in. and 8 in. portables for precision 
and industrial use 

Write for illustrated catalogue detailing the wide SIFAM range. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. ‘F'S courRT | TORQUAY 


elephone TORQUAY 


RADIOGRAMS 


Specialists in High Quality Reproduction for over 20 years 


THE TWIN has been designed to THE STANDARD 


Radiogram (35 in. h 
deep) constru 
possible tonal qu 
has been achieved with a compact an Adiustabl 
cabinet G14 in. high, 274 in, wide and Chamber It is beautiful 
two tone Walnut, and has 


rage 


uit the smaller type of room without 


sacrificing quality of reproduction, This 


i4 jeep) soundly constructed and 
finished in elegant Walnut veneer. Twin 

P.M. Speakers give faithful re 
production, free from distortion and 
resonance, and the latest COLLARO 


fluted with th Studi 
RC 54 Auto-changer is fined. The radio : ; 


wmnover Crystal Pickup Head. The 
hassis is housed in a unique “hopper Speaker is a 10 in. GOODMAN P.M 
fux density 


arrangement permitting armchair having a e ligt je 


mtrol er all operations (12,000 line G 1 E Ss 
i All our mode ¢ sold under full and 
unconditional re back guarantee 


The heart of the matter . f satisfaction. Prices quoted includ 
eid Purchase Tax. Hire Purchase facilitie 
available 
The versatile f 4 45 (haseis, hand 20-20,000 ops. and due to the N . . 
bullt by craftemen, is hued } Feedback employed dist ¢ Shall be glad to give you a f 
these fine Kadiograms The 4 negligibte and transient sonstration f these and ther 
has been speciaily designed excemional P Warlter Road Show 
the fullest advamage of moder ’ 00 y . fay from > wneil 
recordings. aad ° ' BASS aed TREBLE controls are in ‘ « . 
aquainy of the v depeadem and cominucusly variabic : ow: Dm.) »pectal 
and both LIFT as well as cut. A novel 
&-ve s Thermometer type of visual indices 
1) yeare ag ie previded for both Controls 


accessible socket at ahe rear enables F.C. 48 CHASSIS nn 


Chassis nN ae FM. Tuner to be simply plugged 
Output Stag more : in when required We re mmend £23 18 0 mentioning 
& watts, wih a Preques Rang of course, the ARMSTRONG FM. 5¢ ° . les ‘ 


demonstration are 


evening from 


ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 


Telephone : NORth 1213 
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You must hear the Concertone, before you buy a tape 
You can hear the incomparable Concertone 
in the following towns : 


recorder. 


ACCRINGTON 
ALTRINCHAM 
AYLESBURY 


BROMLEY 
BURNLEY 
BIRMINGHAM 
BRIGHTON 
BOURNEMOUTH 
BOSCOMBE 
BURTON-ON-TRENT 
BATH 

BELFAST 
BEDFORD 
BRISTOL 
BOLTON 


CANVEY ISLAND 
CARDIFF 
CARLISLE 
CHELTENHAM 
CAMBRIDGE 


DUBLIN 
DONCASTER 
DEAL 

DERBY 


EDINBURGH 


FRIERN BARNET 
FOLKESTONE 


GRANTHAM 
GLASGOW 
GREENOCK 
GRIMSBY 
GATESHEAD 


HALIFAX 
HAVERHILL 
HOUNSLOW 
HUDDERSFIELD 
HULL 
HARROW 
HASTINGS 


KETTERING 
KIDDERMINSTER 
KING’S LYNN 


LONDON 

LEEDS 

LEICESTER 
LEAMINGTON SPA 
LICHFIELD 
LIVERPOOL 
LUTON 


MACCLESFIELD 
MAIDSTONE 

MELTON MOWBRAY 
MANCHESTER 
MARGATE 

MARKET HARBOROUGH 
MONMOUTHSHIRE 
MAIDENHEAD 
MANSFIELD 


NEWCASTLE 
NEWCASTLE-UNDER-LYME 
NORTHAMPTON 
NEWPORT 

NOTTINGHAM 

NEWARK 


OLDHAM 
ORPINGTON 


PORTSMOUTH 
PRESTON 


ROCHDALE 


SALTCOATS 
SOUTHALL 
STAMFORD 

SUTTON COLDFIELD 
STOCKPORT 
SEVENOAKS 

ST. ALBANS 
SHREWSBURY 
STAFFORD 
STOCKPORT 
STOKE-ON-TRENT 
STOCKTON 
STRATFORD-ON-AVON 
SUNDERLAND 
SLOUTH 

SIDCUP 


TONBRIDGE 
TUNBRIDGE WELLS 


WALSALL 

WEST BROMWICH 
WELWYN GARDEN CITY 
WARRINGTON 
WATFORD 
WOLVERHAMPTON 
WORCESTER 
WORTHING 


YORK 


These are a few of the towns where specially appointed dealers will be pleased to demonstrate this 


super instrument. Send a postcard for the name of your local dealer now. 


All export inquiries to: Manufactured entirely by : 


Messrs. Barnett Shipping & Export Co., Ltd., Fisher Electronics Co., Ltd., 
St. Magnus House, 25, Monument Street, London, 70, Brewer Street, London, W.1. 
£.C.3. Telephone: Gerrard 3376, 
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Protection against damage 
_ from IMPACT and VIBRATION 


TYPE GEC 2000 


BARRYMOUNT ” cup-type isolators are designed primarily to 
absorb high-impact shocks with concurrent isolation of frequencies 
above 40 c.p.s. and general sound isolation. Utilisation of rubber in 
compression with substantially equal stiffness in all directions pro- 
vides a smooth load-deflection curve 


Load ratings indicated for Mobile Applications (including shipboard 
installations) are such as to ensure a vertical natural frequency between 
25 and 35 c.p.s. The design and assembly of the meta! parts are such 
that they are self-captivating for maximum security 


Samples are available immediately ex stock 


There are also air 


amp ry pe 
available for the protection of 
airborne equipment 
“ Barrymount " isolators are made 8 A "4 RY MOU NT 
in England under licen from 


Barry Controls Incorporated of 
U.S.A 


INSULATED TELEVISION DOWNLEAD CABLES 
To meet the exacting demands being made on the efficiency of aerial systems, 
the Glover range of Cellular Polythene insulated downleads have been designed 
to utilise the superior electrical properties of this new form of polythene. 


CO-AXIAL TELEVISION DOWNLEADS 


f 


Details of three designs are given as j 
being most representative of modern , 
practice. 


e*etitigvgt&ae A ZJ@GAaAA FFE 
, , . , 


The two Cables G.R.1., G.R.2. are 
intended for use in the service area and 
one G.R.3. for use in fringe areas and 
in situations where interference 


W.T.GLOVER £ CO.LTD. 


F THE 


TRAFFORD PARK MANCHESTER 17 


AR 
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1 Laboratory instruments 


Torque Vane Wattmeter — 
Type U.181 


A feed-through wattmeter for X Band 
waveguide No. 16. It will make an 
absolute measurement of power over the 
range 10 watts to 100 watts C.W., or 
the equivalent mean of pulsed power, 
with an accuracy of + 1%. The V.S.W.R. 
is better than 0°95. 


Radio Frequency Bridge — Type B.601 


A wide range bridge for the measurement of 
resistance, capacitance and inductance between 
15 Ke/s and 5 Me/s. It will measure complex 
im pedan¢ es balanced and unbalanced and bet ween 
any pair of terminals in a three terminal network 


Video Oscillator -—- Type 0.228 


A portable instrument covering the 
range 10 Ke/s to 10 Me/s with an out- 
put of + 10 dbs to — 50 dbs on | volt 
p. to p. amplitude stabilised to 0°5 dbs 
over its full frequency range. It includes 
a 50 cps. square wave output and 
facilities for direct reading of the modu- 
lus of the load impedance. 


FOR DETAILS OF THE RANGE WHICH INCLUD! 
AF H¥ and VHF Bridges Signal Sources Component Test Gear 
Microwave Apparatus Special Purpose Equipment 
WRITE OR TELEPHONE 
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN - SURREY MALDEN 2202 
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1,000 types Wat 

ef HALL ELECTRIC LTD 
of Receiving - 4 me 6©=—_ Haltron House, 49-55 Lisson Grove, 
Transmitting Radio . London, N.W.1. 


Tubes available ex stock. < el.: Ambassador 1041 (5 lines) Cables: Hallectric, London 


“WILLESDEN TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


NUON W 


ss WORLD 


Auat 


See tt at the | RADIO CENTRE 


WIRELE 


3 -_ 
\ 2 . ?) gns. 


Ss 
PLAYTIME 


26 gns. 


mplete with High 
rophone 

- tape for 

6 designed motor. For A.¢ 


E Dr TOR two-sreeo 


The smallest mains-operated fully-automatic two- 
speed recorder with 7 in. spools. INDEPENDENT 
BASS and TREBLE controls for recording and play- 
back ; two hours’ playing time at 3} in. per sec 
IDEAL FOR USE WITH PRE-RECORDED 
TAPES. Fitted in handsome two-tone case with 
attractive gilt fittings. For 200/250v A.C 


Complete with microphone 


For High Fidelity playback through that favourite 
radio or amplifier, the “Playtime” is superb. The 
frequency response is limited only by that of the 
playback medium. Completely self-contained for 
recording ; simple joystick control for all functions 
ONE HOUR'S PLAYING TIME. High Fidelity 
twin track recording heads. Powered by specially 
mains 220/250 y 


built in detachable lid 


EDITOR SUPER two-sreceo 


De luxe version of the “Editor” incorporat 
and monitoring facilities and single knob 


49 gns. 


BY Zins. 


omplete with 
rophone and tape 


volume requirement. Fitted in padded 
crocodile case with continental gilt fitting: 


Hi-Fi medel with additional 10 in. speaker 
built in detachable lid 60 gns. 


{ - 
‘e) ens. 
Complete with 


Hi-Fi model with additional 10 in. speaker microphone and 


mixing 
ontrol 
super tape deck. Sufficiently powerful to meet any 
nulated 


eee any one of 
these popular 
Tape Recorders... 


Playtime 
s PLUS 


*PLAYTIME-PLUS” is complete and ready to 
use with a self-contained wide range amplifier and 
high flux elliptical loudspeaker. It is simple to 
operate, using a single joystick control for all 
operations 


COMPLETE Tape 
HOUR'S PLAYING 


lightweight 
a FULI 


The smallest 
Recorder giving 
TiMi 


For only 35 gns. complete, the Playtime-Plus gives 
quality and performance second to none. Fitted 
in an elegant 2-tone suitcase only 12) in. x 10 in. » 
54 in., the total weight is less than 20 Ib. For A.C 

mains. Recording level indicator ensures perfect 
recordings 


tape 


{ll these and other proprietary 


brands of Tape Recorders 


BUY ON THE M.O.S. PERSONAL CREDIT PLAN 


Send 15 per cent deposit with your order, with remainder spread over any 
All proprietary brands of equipment advertised in this Journal are 


to 18 months 
available from us under the M.O.S. Personal Credit Plan 


available from stock 
period up 


cac. MAIL ORDER SUPPLY CO. 


The Radio Centre 


33, Tottenham Court Road - London - W.! 


Tel. 


clip 


MUS 6667 
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A Laboratory substitute for the accumulator to provide 
an adjustable source of pure D.C. 


The LABGEAR ELIMINAC 


B.2027 


INPUT .. 200/250 ¥. 40/60 c/s 
OUTPUT... 0-12 V. 5A. Max. 


VARIAC CONTROLLED. 


LOAD RIPPLE 


| amp 0.02°% 

. 0.05 °% 

eee 0.09%, 

oo 0.14% 

are 0.20%, 
Additional A.C. output 0-20 volts 
at 10 Amps Variac controlled. Built-in 


M/C meter. Size: 144 in. x 12 in. x 
1! in. Weight : 50 Ibs. 


PLEASE WRITE FOR LEAFLET JS 2027 


Labgear (Cambridge) Ltd. 


WILLOW PLACE, CAMBRIDGE, ENGLAND ‘PHONE 2494-5 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


IIlustrated are a few signal lamps taken 
from our wide range. The insulation 
of every Arcolectric signal lamp will 
resist a flash test of |,500 volts A.C. 
The S.L.90 illustrated here is a typical 
Arcolectric low voltage signal lamp- 
holder. it is designed to accept 
popular M.E.S. bulbs. The bulb is 
accessible from front or rear of panel. 
The domed plastic lens surrounded by 
a polished chrome bezel gives a most 
attractive panel appearance. This 
holder can be fixed in a single }” hole. 


The mains voltage signal lamp SL88/N . 
is supplied complete with an M.E.S. 
neon tube and a suitable series 
resistance, 
Write for Catalogue No. 129 
SWITCHES: UtTo 


S.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES) 
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INDEPENDENT TV 


BEGINS 
IN 


SEPTEMBER 


SAVE YOURSELF A RUSH 


Urge your TV customers 
to convert now! 


NO-ONE WANTS to turn down business, but 
you may find yourself in that situation 
when independent TV begins —unless 
you urge your customers to convert now! 

We are doing our bit with a big adver- 
tising campaign which is now running. 
Big spaces in London evening and sub- 
urban newspapers, posters in the Under- 
ground, leaflets for your counter, and 
windowbills —all these are telling your 
customers about the forthcoming pro- 
grammes: most of the biggest names in 


the entertainment world will be appear- 
ing regularly on the new station. We are 
telling viewers, too, to come to you with 
their enquiries. 

But you know what people are like for 
putting things off! So warn your cus- 
tomers that they may miss the first months 
of the new programmes unless they take 
steps now! 

The new station will bring you plenty 
of new business—make sure now that 
you can cope with it! 


ASSOCIATED BROADCASTING COMPANY LTD - ASSOCIATED-REDIFFUSION LTD 
THE LONDON PROGRAMME COMPANIES 


Can you accept 
orders for 
conversion work 
now P 


There will shortly be a heavy 
demand on your skilled 
labour for conversion work. 
May we suggest you look into 
whether you are ready for it 
—with the necessary labour 
know-how and equipment 
supplies? 
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MODEL 770R-—19 Mc/s.to 165 Mc/s. CONTINUOUS 
MODEL 770U-—150 Mc/s.to 500 Mc/s. CONTINUOUS 


FOR MONITORING, FIELD TESTS, LABORATORY PURPOSES ETC 


@ Highly efficient signal frequency circuits. 
Substantial diecast rotary coil turret. 


Excellent frequency stability and 
selectivity. 


Accurate re-setting and ease of handling. 


High sensitivity and excellent signal-to- 
noise ratio. 


For AM and FM. 


Robust construction and outstanding 
reliability. 


**S"’ Meter. Noise Limiter. 
@ A.C. operation. |10-250 volts. 40-60 cycles. 


@ Dimensions 16]" x 15" x 8’. 
@ Weight 60 Ibs. 


Preferred type valves. 
Finest workmanship, 


PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS: 


2 Ae 


For full details of Westalite rectifier units please write stating 


ee ace — 


requirements to 


(Dept. W.W.8) WESTINGHOUSE BRAKE & SIGNAL OO. LTD. 
82 York Way, King’s Cross, Londen, WN.1. TERminus 6432 © 
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The Ruislip location, already one of the most modern and best equipped valve 
factories in the world, has been further extended and is now also the Head Office of 


Telephone Ruislip 2366 Hivae e limited | Cables HIVAC, RUMLIP 


STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX 


‘  MURER “GINCOMAX PERMANENT 
MAGNET. S ave used it a 
al ELECTRICAL INSTRUME 


A further example of the use of Murex 
‘Sincomax’ Magnets where a high energy 
product with high magnetic stability is 


essential. 

Murex ‘Sincomax’ Magnets with an 
alloyed bond between magnet and soft iron, 
continue to give accurate and reliable service 
in this and many other applications. 


MUREX LIMITED (Powder Metallurgy Division) 


RAINHAM «+ ESSEX * Rainham, Essex 3322 
Telex : London 8632 
elegrophic Address : Murex, Rainham, Romford Telex 


LONDON SALES OFFICE: CENTRAL HOUSE, not 34) Moving Coil D.C, Microammeter 
UPPER WOBURN PLACE, W.C.I EUSton 8265 y courtesy of The Weir Electrical Instrument Co. Led. 


T 
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IMPROVED TWO WAVEBAND 


MAXE~Q snccrormanetum erat. COILS 


mprovement ¢ ur alread 
/ . ” Coils, if you wi a to improve the perfor: ec of the Midget Thre 
A REGD. Maine Receiver” by 8S. W. Amos (Wire! rid, February, 1950), we stror 
he use of these coils 
The following points are worth noting 
1. Wound on Polystyrene Colour Coded Former 
Detector with Reaction, Colour Coded Green 
Litz windings on Long waveband 
Single 4 B.A. hole fixing 
Coverage: Long wave 600/2,000 metres. Medium wa HW 
Windings are terminated to tinned copper spills which « 
Retail Price-—9/- per pair. 
1 1/- in stamps for General Catalogue. Obtainable from all reputable stockists or in 
from works 


4 


ee HT 


EE" ERE Gage = 4 a v ’ 
0003uF DIFFERENTIAL % "MAXi-Q’ 250V 


Gruss DENCO (CLACTON) LTD., 


To M 
VALVE 


a 357/92 Old Road, 


Clacton-on-Sea, Essex 


$00 pr TWIN GANGED 
CIRCUIT APPLICATION 
STOP PRESS: “ MULLARD F.M. TUNER COILS.” I.P. Rejectors, 510/IFF—2/6 each. Aerial Coil L1 
510/AE, 4/6. Choke L3, 510/RFC, 2/-. R.F. Coil L4, 510/RF, 2/6. Osc. Coil L5/L6, 510/OSC, 4/6. Ist. LF. 
L7/L8, SIO/IFT1, 7/6. 2nd I.F.T. L9/L10, 7/6. Ratio Detector Transformer L11/12/13, 510/RDT, 12/6. 
Aluminium Chassis punched with all holes, 12/-. 


PHILIPS PRESENT... 


UNIVERSAL PULSE GENERATOR 
GM 2314 
FEATURES: 


Pulse frequency 15 c/‘ 200 Ke/s in 
ranges continuously variable. Accuracy 


within 10‘ 


Pulse width adjustable between 0.7<, sec 
and 40 m.sec in 7 ranges. Accuracy 
within 20%. Separate position for 
§0/50 pulse. 

5 pulse voltage output 10v max. with 
reversible polarity. 

Adjustable pulse width voltage of 40v 
max in § steps and o-I v continuously 
variable. Rise time 0.1 sec, 

Narrow pulses of 0.25 sec duration at 10v 
max also available with reversible polarity. 
Sinusoidal voltage 15 c/s — 200 kc/s at 
IV.r.m.s. can be obtained. 


Suitable for external and internal 
ynchronisation., 


(Made in Holla 


“THE OSCILLOSCOPE AND ITS APPLICATIONS” 


As a result of the great demand for the original 


book we have now reprinted the above 
PHILIPS) publication. The new edition has been brought 
ip to date and contains new data on the design 

a of Oscillosc - : 


We shall be pleased to arrange a demonstration at your convenience 


opes for pulse work and television. 
All the original information is still included, 
INDUSTRIAL DIVISION, CENTURY WOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 together with one hundred illustrated samples 
of the use of modern Oscilloscopes and 
QRC AND RESISTANCE WELDING PLANT AND ELECTRODES * HIGH PREQUENCY GENERATORS * ELECTRONIC sesociated equipment 0 
The “ Oscilloscope and its Applications ” can 
MEASURING INSTRUMENTS MAGNETIC FILTERS BATTERY CHARGERS & RECTIFINRS * LAMPS & be obtained from us post free, at 5s. od, per 
LIGHTING BQUIPMENT « X BAY copy. 


(pmioe44) 
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all Stock Transformers and Chokes 


see Garpners Ravio catalogue 


= 


CRI GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. Tel.; 1024 


LINE OUTPUT TRANSFORMER 
| TYPE LO. 352 


“L.O.352" (IS THE TYPE NUMBER OF AN 
ENTIRELY NEW ALLEN LINE OUTPUT 
AUTO-TRANSFORMER NOW AVAILABLE. 


Note the following " Star” features: 

* EXT. 14 to 18 KV. 

* E.HLT. Regulation: Better than 5 M.Q 

* Audible Whistle: Negligible. 

* Application: Self-running, Square-wave or Sawtooth 
driven. 

* Associated Valves; PL81, PY81. 

* Associated Yoke: Allen Type DC605/C. 

* HLT. Rail: 190 volts for 14KV. 

* Core Material: Mullard Ferroxcube (earthed). 

* Scanning Angle: 72 degrees. 

- meg C.R.T.s: Any “ wide-angle” tube, from 14 to 

in 


Vianufacturers are invited to write for further details and prices. Home-Constructors 
Please send S.A.E. for recommended circuitdiagram and details 


COILS FOR WIRELESS WORLD F.M. TUNER 
FMC 102 Aerial Coil nial ; 
FMC 103 AR.F. Inter-valve Coil as 
FMC 104 Oscillator Coil 
FMC 101 LF. Transformer ....... 
FMC 151 Ratio Detector Transformers 
(Crystal Diodes built-in) 


(Specialists in high-grade television components) 


ALLEN COMPONENTS LTD. 197. tower RICHMOND ROAD, RICHMOND, SURREY 
REE TEER = Ne eR Ie 
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You can count on these... % 
..- for a reliable performance 


STAND-OPF!I INSULA SLs SPIN WHEEI M.G GANG CON 
« P \ DRIVE. A precision slide DENSER Available 

TORS Working Hage isle drive complete with 1, 2 or 3 gang, 490 pl 
1,500 5,000 y hig 3 band glass scale The nominal capacity mat 

spin wheel drive gives and standardised « los 
perfect control through limits Cadmium plat 
Ceramic non-tracking. Sili ratio 24:1 Fitted with steel frame Aluminiun 


insulating resistance 


onstant velocity coupling ) Low ss 


eliminating strain on con ygroscopic insuisti 
excluding spind 


cone treated to repel mois 
ture jea for tropics 


jenser and providing 
Tag or spill end. We h 


mechanical and electrica 
a full range over mos isolation from vibration and Price 1 gang, 9/3. 
needs noise 2 gang, 14- 3 gang, 18/3 


+ gang 


Write for full details of the complete range of precision 
built components for Radio and Television industry 


JACKSON BROS. (London) LTD., Kincsway - wADDON - surrey 


Telephone ; CROydon 2754-5. Telegrams : WALFILCO, SOUPHONE, LONDON 


ERO-1 BROOKES (istals 


WORL ODO FAMOUS ee mean 
ELECTROLYTIC CONDENSERS _=— 7 DEPENDABLE 


frequency 


We can supply the ‘ . control 


omplete range of 
Subminiature 
lye ™ id . : , 
Minily ~~ . ma { iIlustrated left is a Type S 
Panclimacic Con > ~ Crystal unit from a range 
vering 100 Kc/s t Mc's 


densers 


Your enquiries are Nis ’ @ Black Bakelite case 
invited ; e li high 1%” wide x j 
thic 
Techn | ci ‘ 
senenstan - @ Two i" dia. pins spaced} 
fication and cata centre 
logues on demand 


Au Brookes Crystals are made to exacting standards and 


close tolerances. They are available with a variety of bases 


T RiA WN @) N and in a wide range of frequencies. There is a Brookes 
E L E Cc T R | Cc L Bs D Crystal to suit your purpose—let us have your enquiry now 


95,COBBOLD ROAD Brookes Crystals Ltd. 
WILLESDEN , LONDON.N.Wic 2 m/s TRAPALGAR ROAD, LONDON, SAL? 


BROOKES 181/32 TRAFALGAR ROAD, LONDON, 6.6.16 
TELEPHONE WILLESOEN ¢ 6 Phone: GREenwich 1828 Groms: Xeals, Green, London 
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ory 7) TT 0 »» — Designed exclusively for home 
vy) High Fidelity systems” 
CORNER HORN AND AMPLIFIER/;CONTROL UNIT es 


Designed to form the nucleus of al! but the most ambitious 

home high fidelity installacions, the general performance of 

the RD JUNIOR is in keeping with the standard which hes come to be expected of the modern 
high fidelity amplifier. ‘tc is, however, the many unique and novel features which have been in 
corporated in che design which distinguish it from its contemporaries and place it in a class apart 
unrivalled by any other equipment approaching it in price 

Outstanding amongst these features is the inclusion of an INDEPENDENT LOW PASS FILTER, 
virtually essential when dealing with worn records or bad radio transmissions, but normally only 
associated with the highest priced equipment Exclusive features include “ impedance biug ’ 
loudspeaker matching and the provision of four alternative Panel and Control Knob colours 
Anticipating the use of an FM Unit a second radio input is provided, whilst the availability of ample 
spare power avoids the added expense of an additional power pack 

An unusually high standard of materials and workmanship combine to provide absolute reliability 
a factor reflected in the unconditional TWO-YEAR GUARANTEE covering both units 


PRICE £26 COMPLETE 


rily designed co house che exceptional Goodmans Axiom 102 speaker | 12-page IMustrated Booklet post free on request. | 
unior Corner Horn combines excellent bass response with virtually 

f treble diffusion to provide a standard of performance far superior 
sggesced by its modest price. Compact in size it is the ideal re 

er for domestic use and the perfect companion for the RD JUNIOR Trade and Export enquiries invited 


AISI PRICE, tom apeier and vide sana, conn torres mn. | ROCERS Developments Ce. 
vred side panels £3 per pair. Goodmans AXIOM 102 €9/18,1 


Available from Speciclist Dealers in London and the Provinces or, if in any 
difficulty, please apply direct Agents in the majority of overseas countries 


incl 


terature post free on request * Rodevco House," 116, Blackheath Rd., 8.£.10. TiDeway 1723 


GECALLOY CORES 


GRADE ME. 


Low cost cores for 
frequencies up to 50 Mc/s. 


GRADE MF. 


High quality cores for 
frequencies up to 300 Mc/s. 


Write for List No. GRC 5303/6 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS ~ SILK STREET - SALFORD 3 ~ LANCS 
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


ee rename peer 
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come to the r——M. R. SUPPLIES Ltd. 


For the right goods at the right price. Pull and fair desoriptions Immediate delivery 


vv Pal i carefully packed. Prices nett 
le dA HIGH DUTY MAING TRANSFORMERS (5) EVA.). Very fine offer of £40 anits 
| et. Philips. Brand new, ex. cancelled order. Primary tapped 200/250 v., 50 c. 1 phase 


Becondary providing taps up to 180 volts 30 amps (or 360 volte 15 amps). Taps ;— 
42, 68, 90 120, 140 and 180 volte (two identical secondary windings) 


yy 4,4, 12, 146,20 
Dimensions;—i3in. high by l0in. width by 19in. length, weight approx. | cwt 
4 j Double-wound, tropical specification. We have 25 only at €12/10/- each nett, 
| ex. thie address #uitabie for use with high-current rectifiers, mains isolation, and 


general laboratory use. We prefer that these be picked up from here but can quote 
for despatch. Suitable rectifiers for sbove, if required, are in stock 

at : : . : L.¥V. HIGH CURRENT TRANSFORMERS (ex. above cancelled order). Brand new 
I'he radio show is coming shortly, but many Prima BOe/se et. toe Lt bere Poe identical windings of 1 volt 40 ainps 


: seat i | Windings in paraliel produce | volt 60 amps. A few at 28/6 (despatch 2/6) 
enthusiasts may be unable to visit it, for one BR ee te madman 


reason or another. This doesn’t mean that volts. Diameter of lamp; Sin., with fine parabolic reflector and 240-watt lamp 


Lamp sutomatically lights at end of traverse. We have sold s number for theatricals, 


they need to miss seeing all the new equip- | | Sood lighting. boste, cars, garages, ote... ot the bargain price of 56/- each (cost over 


ment, because here at Classic we have our own SYNCHRONOUS TIME SWITCHES. 200/200 v. 60 ¢. Can be set to ewitch on and 
. " ‘ off at amy desired ti ot the day. Lead ity 4 amps AX. ( ¥) in wi 
show on all the time*, with all that is newest mount metal housing with glass window. Secondhand. perfect, 68/6 (des. 2/6) 
ei — , | The finest bargain in first-grade Time Switches 

and best, available for comparative | | MOPAR GRAMSPOREIENS (Porm. magast Gclé—tor chapplng wp or down). Three 
demonstrations. | | Sora +. DC. maine for model railways, or 200/200 y. D-0. from ear battery for 

electric razors. Very handy units, in new condition, 12/6 (des. 2/-) 
*Open y a.m.-5.30 Monday to Saturday. sTuD SWITCHES, with 20 stad taps, make before break, Sin. aq. by Zin. deep 

. J with laminated ewitch arm, brand new, boxed, 9/6 (des. 1/-) 
Wednesday close | p.m. DUAL ELECTROMAGNETIC COUNTERS. Operation 20/24 v. D.C. (or 50 v. A.C.) 
| and fitted with manual re-set, Each contains two separately energised counters 
. - | h count up to 9000 4 to 1,000 operatic inute. In cylindrical 
PICK-UPS Cash Price D it | housin "4 ~ die by Bin "ton \paitable for — ‘aoun = Brand ase. oe h in 
epos a % jeep 4 
‘ . . | moteture-proof pack, 37/6 (des. 2/6) 

Ferranti Diamond Styli ; , £24 6 8 £316 8 MAING MOTORS. Rest capacitor/induction type, for 290/250 v. 50 ¢. 1 ph. (capacitor 
; fitted to moter) 1,425 r.p.m raible. O warter HP (des, 5/-). Also 
Leak Diamond Styli £20 19 £3 15 | One-balt HP Ane fe ball bearings, a5 des. 7/6) Les. ee 
; ’ | F.HLP. GEARED MOTORS—we are the largest stockists in London and we invite 
Lowther Diamond Sty li £ 16 16 £2 ll \nterested firms to send for our nett lies GM 355 giving full details of many models 


annoy ick- te trom stock. Final speeds from | r.p.m. te 160 r.p.m., Anal torques from 3 Ibe./ins. to 
T pick up comple t £20 £3 9 75 the./ine, Prices from £5/17/6. Dimensional drawings available 


=e . . Double w 300/1 reduction. In die-cast ho 
AMPLIFIERS AND FM UNITS | | Spx a¢ x tin, Pinal shaft fin, dia, by {fie prot. Mall bearings, tranemtesion up ts 
1/10th ELP., 45/- (des. 1/6) 

Quad Mark IT ...... £42 PUSH-BUTTON SWITCHES. Two-button, push-on, push-off. Diamond H, capacity 
Quad F.M £28 6 amps (250 ¥.), B/G (des. 64.) 

Leak TL 12 Mark II.... . 


Details on request;—Philips Variable Transformers, Stuart Electric Pumps, B.P.L 
Measuring lostruments, Thermostats, Extractor Fans 
Leak F.M. (provisional price) £33 
£63 


M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1 
£42 


Telephone : MUSeum 2958 
Dynatron P.M. £24 
Goodsell F.M. T 402 
LOUDSPEAKERS 


Se TUPIE oni vtyecss. 
Tannoy Autograph ... s. 6. Brown 
Bunney Junie. ..... LIGHTWEIGHT 


Tannoy York 1 2in. ONS) 
TAPE RECORDERS ES 


Ferrograph 3}-7) i.p.s : FOR LADIES 


Ferrograph 7}-15 i.p.s. .. . Specially designed for 
Grundig TK 12 we . use with dictation and 
Grundig TK 820 ; recording machines. 
Grundig Stenorette 14 
MSS PMR 25X 1s 10 
EAP Elizabethan : 10 


Balance payable in cach case over 6, 9, 12, 18 or 24 months, 


Nococcasc 
— 
woneontn~sa 


Nnoocoococcas 


We also have a number of shop-soiled and 
secondhand items of Hi-Fi and TR equipment | 
at attractively reduced prices. Send for 
special list post free. 

These Headphones are extremely 


S. G. Brown provid light in weight—only 34 ounces, 
ide 
Headphones and as- They can be worn for long periods 


sociated equipment without the slightest discomfort. 
j G for all — per They do not disarrange the hair and 
PON” sent an iS are designed to ensure long and 
quest reliable service. 
ELECTRICAL COMPANY LIMITED | 
HI-Fl, TR, VHF SPECIALISTS | SG Brown , Lita. 
352-364 LOWER ADDISCOMBE RD., CROYDON, SURREY | SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone: ADDiscombe 606! penenncnrbsceceniacchial 


for fair play all the time 
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our NEW 800 INCREMENTAL 
INDUCTANCE BRIDGE 


operates under working conditions and frequencies 


50 mH to 500 H 
at any frequency from 
25 c/s to 3 Kc’s Delivery 
with superimposed d.c. from 3-4 months 


0 to ISA 


Variable a.c. excitation measured across 
the component under test. 

Direct reading of L and Q. 

Logarithmic multi-range null indicator. 
Selective amplifier ensures sharp balance 
free from waveform error. 


— 
Furzehill. Sil, 
57 CLARENDON ROAD - WATFORD « HERTS. Cables : FURZLAB, LONDON - Tel.: Gadebrook 4686/7 


TOWARDS PERFECTION... 


demands constant research and development 


25,110 gauss, average gap flux ! 


YES that is the new amazing magnetic per- 
formance of our latest P.M.4 drive units. 
Undoubtedly the most efficient drive unit in 
the world. 


Fitted to the Lowther-Hegeman reproducer 
or the P.W.1 Corner Horn housing. 


Recent reviews on Lowther Units:— 


T.P.1. “ Record News” (May issue). “ This 
is without doubt one of the finest speakers 
obtainable.” 


P.M.4. Radio People, Ltd., Hong Kong. “ The 
crowd unanimously voted for the P.M.4.” 


P.M.2. “Radio & Electronics” (May issue). 
“ The fabulous P.M.2 drive unit...” (part 


Lowther P.M.4 drive unit. £48 ex works °! @rticle on horn loading). 


Further details of this and other Lowtlter quality products gladly forwarded upon request. 


LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARK’S ROAD, BROMLEY, KENT 


Telepht ac: RAVensbourne 5225 
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Are you searching 


———— 


ZO. ELECTRICAL EQUIPMENT 


with NEON: 
eds / 


ac 


* ” 


FOR HIGH QUALITY eh | 


a o 
ELECTR ( life—negligible power consumption— 
extreme reliabilicy 
ONIC MINIATURE i MAY WE SEND YOU 


A DETAILED FOLDER ? 
coupe cages a Ardente Accoustic aa ¢ 
tories mited, for details of hi uality . 
MinletureGarphones,¥ ranclormere Dur tches, HIVAC LIMITED 
Volume Controls, Plugs and Sockets; also of STONEFIELD WAY, VICTORIA ROAD, 
the widely-known ARDENTE Hearing Aids. SOUTH RUISLIP, MIDDLESEX 
Telephone : Ruislip 3366 


~~ MINIATURE EARPHONE 


AUTOMATIC COIL 
WINDING MACHINE 
HY Type Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G 


; 

} 

coretent voltage 

cvumve Tr 

00a @ eeeens This machine is the most modern on the market and it 
; 


possesses many exclusive refinements including 


+ ++? +? 


ee y @ Dustproof construction throughout. 


FREQUENCY CRE 


@ Provision for winding up to four coils 


simultaneously. 
The latest Miniature Earphone is characterised by its high 


efficiency and slim, elegant appearance. The curve shown 
above was taken on a Post Office type 1% c.c. artificial ear @ Wire Gauge Indicator engraved with 
and the dotted lines represent the 95% confidence limits various wire gauges to which the 
calculated from a batch of Earphones of this type. machine can quickly be set. 

@ All steel! parts are either cadmium 
Controlled methods of manufacture, in which the magnet or chromium plated. 

in each unit is individually adjusted and aged; plus a @ Instantaneous re-set counter reading 
detailed maynard g von we which includes . yn up to 100,000 Turns. 

curve trace on cach Earphone, ensures a uniform product P 
of high quality and reliability @ Entirely new Wire Tensioning Stand 
to hold two reels of wire. 


@ Micrometer traverse setting. 


A wide choice of impedance values can be produced to We will be pleased to 
meet the designer's needs 


send you an illus- 
trated leaf- 
SUB-MINIATURE TRANSFORMERS let glelen @ 
will be featured in our next advertisement in this fulltechmcal 
rerios; details will siadly be sent upo > applicaty 


specification 
on request 


™ [ ELECTRONIC 
ARDE NTE components 


3 Seis Kolectric [rp 
ARDENTE ACOUSTIC LABORATORIES LTD, 


Springfield Works, Horn Lane, Acton, London W.3 73 UXBRIDGE ROAD, EALING, LONDON, W.5 
Telephone; ACOrn 4161-1282 Ealing 6322 
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fr 
HIGH SPEED 
SOLDERING 


Type 2) 


Obtainable from all 
leading tool merchants 
and factors 


Fully descriptive brochure Alternative 


free on request Types 


Alternative Types 
f 
/ 


eS 
ype 32 


TRIGGER FEED 
SOLDERGUN 


Type No. 5! is designed 
specially for all modern assembly 
operations. Solder is fed automatically 
with finger trigger-action and two 
reels are supplied—one 15 ft. acid- 
cored and one 15 ft. resin-cored. 


Unbeatable from every soldering point 

of view, well able to withstand hard 

workshop treatment and continuous use. 
Features include rapid constant localised 
heat — solid sturdy construction — low 
current consumption — perfect balance — 
easy replacement of all connections. A type 
and bit for every purpose from fine instru- 
ment to heavy industrial work. Each tool 
includes § feet tough rubber 3-core cable. 


WOLF ELECTRIC TOOLS LIMITED 
PIONEER WORKS - HANGER’ LANE - LONDON > W.5 
Tel: PERivale 5631-4 
Branches: Birmingham + Bristol - Glasgow - Leeds - Manchester - Newcastle 


IT’S A Sound JOB! 


mo 
unitelex 
“prima” TAPE RECORDER 


Increased production has enabled us to reduce considerably 
the price of our new “ prima,” features of which include 
the use of the Truvox Mk.IIIU Tape Deck, which tracks 
the pre-recorded tapes now on issue; improved frequency 
response from 60 c. to 11.5 kc.; matching for 15 ohm or 
3 ohm external speakers; headphone monitor output. As 
before, amplifier can be used for direct playthrough; 
independent bass and treble controls are incorporated; 
valves are latest B.V.A. miniature types; magic eye is 


incorporated. Supplied complete with filtercell microphone 
and 1,200ft. Tape. 


RETAIL ons NOW 52 GNS. 


Also available 
with matching cover and 
aseplate under Type No. MG4A 


Retail price 9 GNS. 


8? @ 2- 
TYPE MG4A 


unitelex M.G.4 amplifier 


A low-cost general purpose amplifier of outstanding 

performance and distinguished appearance. Output is 

5 watts, with matching for 15 ohm and 3 ohm speakers. 

Input is switched for pickup (90 mV) or microphone 

(WmvV.). In gramophone condition, distortion is 0.8% for 3 

watts output at | kc, and frequency range is 40; 30,000 cycles 
3 db, 30 db of negative feedback being RETAIL 


employed. B.V.A.valves used throughout 


unitelex 
(london) Itd. 


2/4 PAGNELL ST., LONDON, S.E.14 
Tel: TiDeway 5842 
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ALWAYS “FIT” 


CASTORS 


THE WORLD'S BEST 


CONTRACTING 
TUBE 
ADAPTOR 


ORYX——r 


For 3”, 1”, If’, If” tubes, 

Quickgrip Adaptors are fitted 

by hand as no tools are required. 
2", 24", 3”, and 4” wheels 
may be used. 


Ask for Brochure 
and poges 8, 25, 57. 


Numerous other types of 
heed fittings available 


Engineers, Patentees and Sole Manufacturers 


AUTOSET (PRODUCTION) LTD. 
DEPT. “HH,” STOUR STREET, BIRMINGHAM, 6 
EDG. 1143 (3 lines) Estd. over 35 years. 
Please mention “ Wireless World” 


Model 6 
Model 6A 
Model 9 
Model 12 


G OU SPRINGS, 
WIREWORK 

& METAL PRESS 
Aw4 WORK 
y ) a 


(ACTUAL SIZES SHOWN) 


ORY X See. 


HEATING-UP TIME 30-45 SECONDS 
British made and designed for production line performance. 


iMod Con Voltage Bi Weight | Price = 


sumption Diameter 
—- =—_ ~— ee 


3 16in 
, or & 
12 12 wat 6 a 24 or 50 (4.8 men.) 0.5 of 5 7 


s 
9 6.3 wacts | 6, 12 of 24 a 0.25 o2 /8 
mm.) 


0.25 oz . 8 


Lee | 


6A 6 wates 6 only 3] 32in 


(2.4 mm.) 


1/16in 0.25 of 


iis aes) aa Jhe HEATH SPRING & NOTION C° | 


6 
wen ae ow HEADLESS CROSS, REDDITCH. EN( 
ANTE LONDON-E.C.3  “Arceniim Landen * ping 7; ae 8. 


—_—+ 
6 watts 6 only fixed 


n<¢ 
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SUPERIOR RADIO SUPPLIES 


OFFER CONSTRUCTORS TWO FIRST CLASS RECEIVERS 
The ‘SYCAMORE’ CABINET ASSEMBLY 
The SUPEREX The “SUPERIOR FOUR” 


55 ATTACHE PORTABLE T.R.F. RECEIVER 


BUILDING COST 47.15.06 plus 3/6 P. & P 
BUILDING COST 46.17.6 inc. Postage 


A handsome cabinet finished in ciear polished sycamore 
sine 12in vin Sin. Suitable for building « modern 
three valve plus rectifier receiver Complete with « 
ready drilled tin plate chassis. dia! and beck plate drum, 
spring, drive spindle, three knobs, fixing brackets 

inter, Price 30- plus 26 P & PF. Please Note 

ret no cireult diagram available with this cabinet 
assembly 


EXTENSION SPEAKER CABINET 


A.C. Mains 200-240 volts 

@ Really outstanding quality Long and Medium Wave-Lengths 

@ Four Valve Battery Superbet Wel! Tried Reliable Cirouit 

@ Long and Medium Wave-Lenaths Uses Tin 4in. Elliptioal Speaker 

@ Perfect Reception in All Areas Handsome Cabinet 10tn 10)ia Sin 


@ Rexined Cabinet 10/in Sjin bin All Parts Available Separately 

@ Very Simple Construction A really smart rexine covered cabinet available in twin 

colours: Grey and Wine, Grey and Blue, Grey and Green Send 1/6 for Construction Booklet and Pr 

6 for Superex 55 Construction Please uiate second choice when ordering Sin Speaker ° ce 
Booklet and Price List Type. Price 166, plus 16 PF. & PF. Gin. or Bin List 

Speaker Type rice 196, plus 16 P & P 


TERMS Cash with order or (WW Ag) ib # HILLSIDE, STONEBRIDGE, Shop open 9 a.m. to 6 p.m. Monday 


C.0.D. Extra charge for C.0.D. 


0 Saturde Thurse 
U.K. and N. Ireland only. LONDON, N.W.10. =m. eee 


—UNIVERSAL ELECTRONICS— 


OUR RANGE OF QUALITY EQUIPMENT IS MOST COMPREHENSIVE 


Whether new or used, it is all guaranteed to be in perfect condition 


RECEIVERS U.S.A, MICROWAVE TEST GEAR 
ers are in good working order and condition unless stated No a | is f i > 
rafters Portable, mains or battery receiver, as new, £50, SX28, rs4s = ~_ a oy oe Oy yg gt =. y 
2 £45. SX24, 550-42 Mc/s., £28. S20R, 550-42 , X band signal generator TSi4, S band signal 
20, £20, $29, A.C./D.C. portable battery 550-32 X band pulsed signal generator, 1834. Radar 
$38 A.C./D.C. 110-250 v. 550-30 Mc/s., £20. Also in ynchrosco ‘ X band power meter. TS69. 300-100 Mc/s 
Mc/s.-150 Me/s., S27CA, 150-230 Mc/s., HTI1A requency meter. T8127. 300-700 Mc/s frequenc y meter TSiv4 
radiotelephones. HRO receivers junior and senior VHF. version of BC221) 20-250 Mc/s. T8175. 80-1.000 Me ‘ 
oils and power supplies from £27, complete GENE O ty ( 300 j : 
NRI00, NCSIX, MC200. National NC173, a ERAL RADIO type 804B. 8-300 Me +, signal generator, 
Marconi CR100. 60 ke/s.-¥ 
2 69, £35. Eddystone receivers 
1.2 ! 22 3 740, 550 ke/s.-32 Mec/s., £35; 
5 680, £65; 670, £35; 504, £25. Hammarlund Super Vv ° NS - 
RCA receivers, AR8SD and LF from £55, Set of three RECEIVERS KLYSTRONS MAGNETRONS 
odel D, £1/10/-. Many other makes in stock U.S.A Be. awe Reems r comme 340-1,000 Me/s., APRS; 
1.000-6.000 N P ystrons 723,AB 3 cm. 707A, 7078, 2K 2a, 
MANUALS 2K 33 rn 4 
For RECEIVERS AR88D-LF, AR77E, R107, Marconi Magnetrons 2 2332 2K 25, 2) 346, 2399, 2J54, 2)22, TR 
CR100, 820R, 5X24, $X28, B2, TX/RX, HROs, etc cells 1824, and many other items of equipment covering HP, VHF 
photostatic copies percopy £1 7 6 UHF and centimetric bands 
BRITISH TEST EQUIPMENT ANNUAL HOLIDAYS 
AVO model as NEW, £15. Avo 40, £12/10/-. AYO Roller , 
yanec! Valve tester, £10, Evershed Wee Meggers, 500 v., £12 10/-, 
B pes in stock. Marconi Signal Generators rFi44aG 4 U.S.A. FREQUENCY METERS Tree BC22I 
' ' 


Ferrio type 32A. Radio noise and field strength meter 
A shoratory equipment may be inspected by appointmens 


te: Weare closing from duly 22 co August 6 inclusive 


ridge ty 
'P3#0G Psi? Cossor Double Beam Scopes, from £35. 
Many other instruments in stock , 0 Mc's. Complete with calibration charts 


Available from stock, CONDITION PERFECT 


SERVICE AND REALIGNMENT ~ SPECIAL OFFER n TEST METERS 


of all British and U.S.A. types 

COMMUNICATIONS RECEIVERS wooden box. Excellent condition, price £9/10/- each. 

eo specifications AT LOW COST | | Fopreat AL. nei Universal Meter. Small compact 
| 


Tavior Universal Meter §3A, resistance range up to 
M 00 v., output range included. Contained in polished 


ase, £4 6, plus carriage 


22 LISLE STREET, LEICESTER SQ., LONDON, W.C.2. Wie Con oo . Iovephone 


GERrard 4447 and 8410 (Day) 
hop hours, 9.30 a.m. to 6 p.m OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to | pm, MEAdway 3145 (Night) 
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WEYRAD 


COMPONENTS FOR FREQUENCY MODULATION 


COMBINED AM/FM COIL PACK. TYPE 86.60. 
Provides AM reception on Long and Medium waves and 
FM in the 84-96 Mc/s. band. 

Completely assembled with 4-position switch, valve holders, 
screens and all associated components. Designed for use with 
valves types 8BAM6 (R.F. amplifier on FM only) and 8BE6 
Frequency Changer (AM and FM). 

Dimensions: Width 54in. Length 44in. (plus switch spindle). 
Overall depth 44in. 

The tuning condenser is a twin gang, 2-section type and can 
also be supplied with the Coil Pack. 


PRICE: Coil Pack 71/9. Plus 23/4P.T. Tuning Condenser 22/-. 


LF. TRANSFORMERS AND RATIO DETECTOR. 
Type P.21/1 470 ke/s and 10.7 Mc/s \.F. Transformers. 

Type P.21/2 470 Ke/s. I.F. and Ratio Detector. 

lron-cored assemblies mounted in aluminium cans, core 
adjustment at opposite sides of can. Size |gin. square, 34in. 
high. Recommended valves are—6BE6, 6BA6 and EABC80. 


PRICE P.21/1, 12/6 each. P.21/2, 14/2 each 


ruemont - WEYMOUTH RADIO MFG, CO, LTD. ™sct's 


WEYRAD, 


70\ CRESCENT STREET, WEYMOUTH, DORSET wermoutn. 


VARIACS for S-M-O-O-T-H 
Voltage Control 


(REGD. TRADE MARK) 


PRECISION HI-FIDELITY 
MAGNETIC SOUND HEADS 


HALF TRACK HEADS AVAILABLE: 


Model SRP Record/Play Head > am nee 
Model 6RP Super Fidelity Record/Play Heads... £3 15 
Model 5R Record Head 
(Used in conjunction with 6RP head) ee 
Model 5E Erase Head ies 2 
Commercial “friction '' type mounting stems... 4/- extra 
Standard Heads—High Impedance, Low Impedance The “VARIAC”? is the original, continuously 


adjustable auto-tran mer the ideal control 
Weeds ane Special Meads made to order. for varying the 4-c voltage applied to any electrical, 


electronic, radar or communications equipment 
SCREENING CANS: Voltages from Zero to 17 above line are obtained 
by a 320-degree rotation of the shaft, which is equip 

All Mumetal 


ped witha direct-reading dial, calibrated accurately 
Composite (Steel/Mumetal) . ' ree . 4/6 each VARIAC” offers many real advantages over any 


We specialise—that is why deck manufacturers standardise other type of a-c control: compared with the losses 
our heads. of resistive controls they save their initial cost 
within about one year. They are available in various 
sizes from 170 VA up to 25 Kilowatts. 3-gang assemt 
Mode! 5 range of desks to take 7in., 9fin. or lOhin, Reels, lies are also available for 3-phase- working. Prices 
Push-button control-three heads-two speeds-three motors. vary from €7.10.0. upwards 
Write for our Catalogue—Technical Manual V-549 
which gives all possible information, to 


BRADMATIC LIMITED CLAUDE LYONS LTD. 


Station Road, Aston, Birmingham 6. Head Office and Works, 76 Cidhall Street, Liverpool 3, Lancs. 


Southern Factory: Valley Works, Ware Road, Hoddesdon, Herts. 
j Telephone; East 2881-2. Telegrams: Bradmatic, Birmingham. | Registered Trade Mark. 


Write for details. Trade supplied 
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RCA. TRANSMITTERS. Type 4331. | kW. (telephone); 
«W. (celegraph). Frequency range 3 Mc. to 20 Mc. 
BC6IO0 TRANSMITTERS with speech amplifier aerial tuning 
mit, ete Brand new 
RCA TRANSMITTERS. Type ET-43346. Complete with original 
speech amplifier, crystal mu!tiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares 
RCA TRANSMITTERS. Type ET-4332 modified by RAF 
for use o rystal or master oscillator Complete with speech 
amplifier 
MULT! CHANNEL TRANSMITTER T-4/FRC, with modu- 
ators MD-I/FRC, 2 Mc's to 18 Mc/s. Each channel 400 w. out>ut 
Ww.S. No. 19 & 22 Both compiéte with installation kit 
Tropicalised New 


MAGNETO 10 LINE U.C. 40 Line F & F TELEPHONE 

SWITCHBQARDS (complete) 

MARCONI! SIGNAL GENERATORS Type T.F. 144G. 

As new, checked 

AR 580 "e s, 

and othe 

METAL RECTIFIERS Type 18, D.C. output 10 amps at 22 v 
50 v 


nput 220/2 


A.R.77's, 27's, BC.312, 8C.342, K.109 


All above items in excellent working condition 
Working demonstration upon request 


SPARES A large selection available for SCR399 (BC6IO), 
ET4336, SCR6IO, EES Telephones, and Tele- 
printers type 7B 


TX VALVES 805, 807, 613, 861 


others 


, GA, 100TH, 250TH, and many 


Large stock of Tx condensers, crystals and othe. components. 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone : RIV 8006/7 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2tin. 
FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) 

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 

25, 30, 50. 

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, 15, 

20, 25, 30, 50, 100, 250, 500 

MICROAMPS, 0-50, 100, 290, 250, 400, 

500, 750, 50-0-50, 100-0-100, 250-0-250, 

500-0-500 

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 

250, 500, 750, 1,000. 

VOLTS A.C. 0-5, 10, 15,25, 50, 100, 250, 

500, 750, 1,000. 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tion, DELIVERY 7-14 days. 
MOVING IRON THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE. 


ANDERS ELECTRONICS LTD. 


9! HAMPSTEAD ROAD, LONDON, WN.W.! 
Telephone: EUSton 1639 
Supplied to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 


NAOUMHNG 
TELECLIP 


7 


UNDER-CHIN HEADPHONES 


r 


OUNCES LIGHTER— GIVING MORE COMFORT 
AND CONVENIENCE AND BETTER SOUND 


A new development in headphones which will save 
many a headache and hair-do. Weighing less than 
2 ounces, TELECLIP suspends from the ears under 
the chin, leaving ample clearance for speaking. The 
earphones, cushioned with foam nylon plugs, have a 
high sensitivity and wide frequency range. TELECLIP 
is hygienically finished in aluminium grey plastic, is 
inconspicuous in use and can be worn for hours 
without fatigue 


SOME OF ITS USES 


By telephone operators, receptionists and dictaphone 
typists In hospitals, churches, lecture rooms, beauty 
parlours and hairdressing salons . for military com- 
munications by radio operators and constructors 


Send for leaflet fully describing TELECLIP and its many 
applications, also for quotations and terms 


A R-D-E-N-TE 
S 


ELECTRO-ACOUSTIC ENGINEERS 

ARDENTE ACOUSTIC LABORATORIES LIMITED 

SPRINGFIELD WORKS, HORN LANE, ACTON, LONDON W.5 
TELEPHONES: ACORN 4161-1262 


™~ 
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MODERN ELECTRICS LTD. 


Tel.: TEMple Bar 7587. 
164 Charing Cross Road, London, W.C.2. Plager 6 a 


Cables: Modcharex, London. 
Prompt attention to post orders. 
TAPE RECORDERS RECORD REPRODUCING TEST EQUIPMENT | LEAK PICK UP 


GRUNDIG TKI2 70 gns EQUIPMENT AvO 2 Heads with Dia- 
“ COLLARO TRANSCRIPTION Modelé mond Stylus . £20 
GRUNDIG TKS am. | " Model 2010 PX £416 11 «| Model 7 (lacest) FERRANTI 
GRUNDIG TKBI9 95 gns RCS4 4i3 4 Uniminor Mk. Ii 10 With LP. ........ 425 
f ie M 
GRUNDIG TKE20/3D ... 98 gns GARRARD UNITS wate Wide ‘bend SigiGen MICROPHONES 
FPERROGRAPH 1A N 76 gns RCBOM AC “i7 vere <Sereaserteete ACOs 
Kl 

VORTEXION 2A 80 gns. 5g tll D.C Minor co 22 a age a 
VORTEXION 28 £99 | Type TAJAC ORY | Vatiglior tor a. 
SUPER EDITOR 55 gns. Type sits ~—— ai4 Gurren Cases for vic 35-1, (Cryseal) 
ACE BATTERY £52 | CONNOISSEUR Models 7, 8 and 40 | MIC High imp 

Variable 3 speed as ADVANCE LeVS9 
The following Recording Tapes H.1 (Sig/Gen) RESLO 
are available from stock ‘ SPEAKERS £.2 (Sig/Gen) URA Ribbon 

| 750% | 200! OOK | we. STENTORIAN Pp. @| RVARibbon 
FERROGRAPH Poo ---wes B'S $| cggsoe nie Seocabians 
£3/3)- . Oscilloscope 1035 £120 

HF.912 Oscilloscope 1052 | £104 Ribbon «8 
FERROGRAPH ° HF.1012 capped coil, ye pe lie i433 ale MICROPHONE STANDS 
GRUNDIG BASF 3,7.5 0r i ches Floor, 3 extensions £3 

‘ ‘ GOODMANS TAYLOR Table Stand 

SCOTCH BOY 21/- Axiom 150 Mk. ti... All new Taylor Test Gear LEAK AMPLIFIERS 
emi 77 " - Axiom 102 ine’ os stock TL.10 complete 


| Axiom ow ciakhe 
erat 68 | Axiom wets 
PICK-UPS 
AGFA 76 256 , | WHARFEDALE ' 
| 


Expert enquiries welcomed Immediate delivery from stock 


é ACOS HGP20 % 
GEVAERT 35/- 21/- ae 12 CS/AL...... DECCA E.A.R., 4 watt 
PURETONE 20). | WwWi2cs ‘ a X.M.S. Magnetic .... TRIX, 4 watt..... 10 
Golden 10 CSB @ 6 
FERROVOICEPaper 22/6 — Super 5 and @ CS/AL CONNOISSEUR ALL GARRARD, CONNOIS- 
Plastic 32/6 Bronze 10in, esses Super L/weight .. SEUR, DECCA and COLLARO 
” _— | Bronze Bin. 3 Spare Heads © | HEADS, SAPPHIRE and DIAMOND 
Empty Spools for all the above | W.B, Crossover Unie... COLLARO STUDIO STYLI for the above HEADS NOW 
Jin. up to Bin | W.8., Tweeter Unic. Type O or P c AVAILABLE 


2seco4nwn~ wn~w nw coouw ou wagon 


ecooooo of S&S Soo Fe sooe 


THE VALVE SPECIALISTS 


BBC Engineering ia comungr Gams umes temenoos os 
Monographs 


Manufacturers and Government Surplus 


/6 
f= 


Slesnd 


ar 
NOS — COB OOO B@-~i IWS BW O@ 


A new series of publications dealing with 
the work of the BBC’s Engineering 
Division. The monographs will cover 
laboratory investigations and develop- 
ment work in acoustics, sound recording, 
electronics, radio transmission and propa- 
gation, and all aspects of television. 
About six monographs will be published 
each year. The following are represen- 
tative of the subjects to be treated. The 
first monograph is available now. 


* *@aa'* @ai2' 


TSG ' aS! 'a@''' Sa a a! ae aaa 
= 


~ 
'@220' 
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‘iar? 


~~ 


~ 


Suppressed Frame System 
of Telerecording. 
Assessment of Noise in Television. 
The Design of the P.G.S. Microphone. 
Fine-Groove Reproducing Equipment. 
Each monograph will be published at 5/-. 
An annual subscription of £1 will cover 
all the issues in one er post free. 


Obtainable through 


oce 


' @Se' 2222 ' 2228 ' 22E ' 2222022 ' 200' 
‘e 
@@Q@’ '@' @@' @202'@' @e'ea'eoo' 


} 


1 3) 
By 
‘ 12) 


ib 


ce ‘@'a@':*a*ea: ? ’ 
2 eea'a 


21S @2O 


All boxed and guaranteed. Post 6d. each. Immediate 
and booksellers or direct from BC delivery. Full list S.A.E. Shop hours 8.30 to 5.30. Sats. 
Publications, 35 Marylebone High I p.m. Why not phone or wire that urgent order 

Street, London, W.1. for same day despatch C.O.D.? 
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The Viscount Table Radio- 
gram is a long range nine 
valve superhet with Garrard 
3-speed Autochanger. Six 
electrically band-spread 
ranges in the 13, 16, 19-20, 
25, 31 and 4! metre bands, 
M.S.W. and M.W. or M.W. 
and L.W., A.C. operation, 
push-pull output. Twin 
speakers. Large glass dial. 
i2iin. scale length each 
band. Separate bass and 
treble controls. Tuning 
indicator. 


Reports reach the factory daily 
as to the excellence of its 
performance in all parts 

of the world. 
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for world wide reception 


Viscount Table Radiogram 


, Oo ey , 
“A ls. 
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the ampassapor Viscount 


Full details on request 


AMBASSADOR RADIO AND TELEVISION 


PRINCESS WORKS 


BRIGHOUSE 


This Model meets the need for a compact and robust instrument 


in which nothing has been sacrificed in order to achieve true 


portability. 


it has many of the facilities required in the laboratory 


as well as ruggedness demanded in the field. Note these features 


@ Cathode Ray Tube diameter 2#in. 


@ Direct-coupled X and Y Ampli- 
fiers 


@ Deflection 50 mV. 


R.M.S./cm. 


Sensitivity 


@ Frequency Response D.C. to 3 
Mc/s 


Full 


@ Square Wave Response adequate 
for Television synchronising wave- 
forms. 


@ Hard-valve Time Base-range 7 
c.p.s. to 50 Ke/s. 


@ Trace Expansion control 


zero to I5in. 


from 


@ Weight: 6}lbs. Size: 74 x 43 x 
7fin. 


details of this and other instruments on application to: 


INDUSTRIAL ELECTRONICS 


DERBY ROAD, 


EAST SHEEN, LONDON, 


5. W.14 


MAGNET 


Ph one 


WORKS 
PRO 8211 
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B. H. MORRIS & CO. (RADIO) “ . 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. : AMBassador 4033 & PADdington ici 


BAND 3 (COMMERCIAL) 
For the Home Constructor 


THE NEW PREMIER TELEVISOR 


/ 13 CHANNEL DESIGN 


SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE 


DESIGN |. Includes a Multi-Channel Tuner (Channels 
1-13) continuously variable 40 — 100 Mc/s and 170- 
225 Mc/s. The Tuner is supplied wired and tested and 
is complete with valves, all connecting leads and fixing 
brackets. 

THIS DESIGN MAY BE BUILT FOR £34/9/7 (plus cost of 
C.R.T.) 

DESIGN 2. Channels |-5, tunable from 40-68 Mc/s. 
THIS DESIGN MAY BE BUILT FOR £30 (plus cost of 
C.R.T.). 


% Constructors who have built Design 2 (5 Channels) 
may convert their receivers to Design | for £6, this 
price includes Multi-Channel Tuner, New Vision 
Input Coil and full instructions. 

% All coils supplied for these two Superhet Receivers 
are PRE-TUNED ASSURING ACCURATE ALIGN- 
MENT and EXCELLENT BANDWIDTH. 


% Duomag permanent magnet focusing with simple 
picture centring adjustment, 
te Exceptionally good picture “‘hold’’ and interlace 
Noise suppression on both Sound and Vision The Televisor may be constructed in 5 easy stages: 


(1) Vision, (2) Time Base, (3) Sound, (4) Power 
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING ' 
COMPLETELY ISOLATED FROM THE MAINS BY ADOUBLE Pack, (5) Final Assembly. Each stage is fully covered 
WOUND MAINS TRANSFORMER. ALL PRESETICONTROLS in the Instruction Book, which includes layout, circuit 
pag h = Tag bs pa FROM THE FRONT, MAKING SETTING diagrams and point-to-point wiring instructions. 


The Instruction Book also includes full details for con- 

verting existing Premier Magnetic Televisors for use 

with modern wide angle tubes. All components are 
individually priced 


instruction book 3/6, Post Free. Includes details of both designs 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor. 


Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a |0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 38}4in. Width 19in. 
Depth Top 19in. Depth Bottom 2lin. 

TUBE ESCUTCHEONS 


i7im. White Moulded 
17in. Bronze Moulded, cor ete w'th Protective Giass 
i} 


' for l4in. Tube 
Dark Sereen Filter aul table f in. and 17in. Tubes 
2 etyrene Mask fo 

Ring (ants Cora 

ene Shroud fo 


PRICE H.P. TERMS : DEPOSIT £3.10.0 & 
PLUS 21/- PKG. & CAR. 11 MONTHLY PAYMENTS OF £1.0.0 


TERMS OF BUSINESS: Cash with order cr C.O._D. over £1, Please 
add 1/-for Post Orders under 10/~, 1/6 under 40! ~, uniess otherwise stated 
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4-WATT AMPLIFIER 


BLT. Type 8.7.0 
26° an on 


PREMIER RADIO COMPANY 


RECTIFIERS 
SES Penei! Type S.TO 


CABINETS—PORTABLE 
Model PC)! 


Brown Retrine Sear 

5/11 
Overall a oe 
1Bin = 13ptn 


A 
A 
! ‘ 
A 


L.T. Type Full Wave 


A RANGE OF BAND 3} AND F.M. 
is NOW AVAILABLE 


AERIALS 


» £4.10.0 ear 


Valve | line “ ad 6V6 ond 6X5, FOR A.C. MAING 
The twin triode 6617 is used fer 

‘ otis m end also for « comprehensive tone 
‘ cult, which includes two very wide range and 
sly variable tone controls for bass and treble 

of the beam type and feeds 4 watts 

utpet Treosformer which \« 

i Speakers. Negative 

polied trom the ondary of the cutpet 

ywer the whole Amplifier te the input stage 

coellewt frequency response. Due te the high 

ie range tone coutrols any type ef pick-up 

Overall cise 9x 7 «Sin. Price of Amplifier 

tested and ready for use, £5/5/-, plus 3/6 


Corner Reflex 


and carr, 15/-. 


— 
; 


INSTRUCTION BOOK, 1/- (Post Free) which a 
Assembly and wiring diagram, also « detailed Stock Ligt 
of prieed components 


VO 


QUALITY ENTHUSIASTS 
Electrostatic H.F. Speaker type LSH75 ALUMINI 


gain of 3 db over the range of 7-18 kes., inherent 7«6in 
apacity 800 pf., maximam polarising voltage 300 D.C 

perative A.C. ve tage 60, suitable for outputs of up 

te watte, size 2hin. x 2pin. x jin., price 19/6. 

ove, inherent capacity 1100 pf 

0 watts, sige Sin. * Jin. * 
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\“ wid sparkle t ne Lop response 


HOSOHHSs C G' aac 


Pew IP 


of any equipment 


The New 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6 


COMPLETE 3 9 ons CASH 


Carriage | g 


Packing & 
Including Reel of Scotch Boy Tape and Microphone) 
H.P. Terms: Deposit £10/8/- and 12 monthly payments 
f £2/16/-. 
or Complete Kit Including All Parts, Valves, Speaker 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind 


£37 24.0 pias pig. & carr. 15) 


Deposit £9/7/9 and 12 monthly payments 
of £2/11/-. 


SPECIFICATION 
TWO SPEEDS 7}in. AND 3}in. & 7-VALVE HIGH QUALITY 
PER SECOND AMPLIFIER. 
ie pees. *% INDEPENDENT TREBLE AND 
BASS OONTROLS. 


Spool and 
Microphone at 


H.P. Terms: 


DROP-IN TAPE LOADING. 
EASY FORWARD OR RE- 
WIND WITHOUT REMOVING 
TAPE 

ONE KNOB DECK OPERA- 
TION 


Teletron Ferrite Rod Aerials. 
Wave 69. Medium/Long Wave !2 9. 


Cabinet for 
Axiom 150 to specification £12/10)-, pkg 


ALUMINIUM CHASSIS (6 s.w.g. 
Substantially made from Bright Aluminium with four 
des 


M PANELS [8 s.w.g 
ein 


Rexine type covering 
in variows cols, 60/6. 

| dimensions 

x Légin. « 10)in 
Clearance under lid when closed 6410 
All the above Cabinets are eupplied with Panel, Carrying 
Riandie and (lips 

Packing and Postage 2/6 

Medium 
FREQUENCY MODULATION 


V.H.F. Tuning Unit type UTHO permea- 
bility tuned, coverage 646-103 mes. stage 
gain Aerial to output of tee 1.F. (contained 
in Unit) appr 350. 

frequency drift 6-70 degrees contigrade 
0 kes. Radiation less than 16 microvolts 
per metre, price 59/5 (including tax). 
Valve UCCSS. 


Goodmans 


LP. type U.F.276 inter-stage, 10.7 mes., @-110. Coupling 
tactor unity price, 7/- 


Ratio Filter type URFS77 @1-76, Q8-106, price 10/6 
Overall bandwidth of the above Units 200 kes. 


Complete Handbook containing full details of construc 
on and polnt-to-pelat wiring diagrams including also 
letaile of FM. Aerials 8/6 post free 


*XQUALITY CRYSTAL PICK-UP ROTHER- 
MEL TYPE U48 26)-, 


eel rnn—e- 
RP eo 


- 


Pies 1/6 Pkg. and Carr 


SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW »— 

Amplifier (built, wired and tested with Speaker £14/15/-, plus 
postage and carriage 7/6 

Sale Fosemace terms, Deposit £3/15/- and 11 monthly payments 
€ 

Amplifier Kit 
carriage - 

Hire Purchase terms, 
of £1/-/- 

New Lane 2- speed Tape Unit Mark 6. £18/10/- plus packing 
and carriage 

atop Fvrenase terms, Deposit £4/11/9 and 12 monthly payments 
€ 

Portable Cabinet 
carriage $/-. 

Microphone, £2/15/-, plus postage ond 

Reel Scotch Boy Tape M(2-1!1 
and carriage 1/- 

Instruction Booklet. 2/6. 


(including Speaker £11/-/- plus packing and 


Deposit £3/-/- and 9 monthly payments 


rexine covered £4/19/6, plus postage and 


carriage | 
200ft £115 -, plus packing 


Post free 
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WILLIAMBUN AMPLIFIER KIT 165 gns. METERS PREMIER MAINS TRANSFORMERS 


Cp. 4@F 


Externa All primaries are tapped f 1) -29 HO s aine 40-100 
| 


HP. Ter 
Deposit £3.18.9 & 12 monthly peyments Of£1.18 | Detect Dimensions Movement sP1788, | 1780-178, 50 me. 


This Kit le abeolute eute are > b 


guaranteed exactly to auth , : ron + fede d ‘fiona ; SPas0A.. 


WILLIAMSON ourPuT TRANSFORMER — 0 mt 
Author's hye larie £4.10.0 ~ ‘4 
MAING TRANSFORMER $P425A 1 
(Completely Shrouded) 
This Tran«torme hae au i Tide A. and le 
capable of supplying an extra 5 Pre-amp oF CRYSTAL MICROPHONE 
Seadoo watt £2.12.6 seenenve ; rimary 230 vm 
WILLIAMSON CHOKES Ideal for tape recording end amplifier ; E.H.T. TRANSFORMER 


19H | shroud - Oy., secondary 4 Ky. and 2 
» Matching transformer require post free £.H.LT. TRANSFORMER, prima 
wn x shroud 19 150 v., secondary SKy. aud 


veennnneat tonseenennny 0 fl (OUNEROAEOEAORAONNL AE em 


seanoreens SM 


Ruild these N ° PREMIER DESIGNS 


3-BAND SUPERHET F cattery PORTABLE RADI 
RECEIVER TRF RECEIVER kote 0 


wow ron £0196 ne. carr 


Latest type Superhet Circuit using MAY BE BUILT he sh MAY I 
4 valves and metal rectifiers for opera : 
VOR « Ge uILT PO! «VU. 

tion on 200/250 volts A.( mains ° . 

Waveband coverage short 16-50 
metres, medium 180-550 metres, and 
long 900-2,000 metres. Valve line-up 
6KS freq. changer, 6K7, IP, 6Q7 
Detector AV‘¢ and first AP, 6V6 
output The attractive cabinet to 
house the Receiver size 12in. long, 
6}in. high, Shin om be supplied 


The circuit is the lacest type TRF using 3 valves and 
Metal Rectifiers for operation on 200250 A. 

mains. Waveband coverage is 180-550 metres or 
medium wave and 800-2,000 metres on long wave 
The dial is illuminated and the Valve line-up is 
6K7 H.F. Pentode, 6/7 Detector and 6V6 Outpu t 
The actractive Cabinets to house the Receiver size 

, 12in. long, 64in. high, Sin. deep, can be supplied va ° 

in either WALN or IVORY : WHERE—home, « e, cor or holidays 
WAKELITE of WOOD, “Instruction either WALNUT or IVORY BAKELITE or WOOD. INSTRUCTION BOOK. 1/6. (Post 
Book 1! post free, which includes INSTRUCTION BOOK |/)- (post free) which Free) which includes Assembly and 
assembly and wiring diagrams, also a inctudes Assembly and wiring diagrams, also wiring diagrams, also a detailed 
detailed stock list of priced components a detailed Stock List of priced components Stock List of priced components 


4 miniature Valves in a Superhet Circuit 
covering mediun and long waves 
Rexine covered Cabinets Iijin. x !0in. x 
Siin. in two contrasting colours. Wine 
with Grey Panel, or Blue with Grey 
Panel, please scace choice when ordering 


THE SET MAY BE USED EVERY. 


sonssaneens 


SEPUUENERDEDOREN DEE OEEEEREE INET cee 


SL SOOOUENOLAU EUAN GOREN SDE NOT ON Pane 


DECCA MODEL 33A ACCUMULATORS 
oe eee, 3 S-SPEED AUTOMATIC RECORD CHANGER | 19s. on mor ma 
ADAPTABLE FOR STND. OR LP turer, The Unit designed 
Includes crystal pick-up with sapphire et ' He A —- aa wee . ; Pree evens oo hana 
oe = reversible dual sty! bane - . ' 
” Semehed rystal Pick-up has « 
e with single frequency range. For 
either ctan 100, 125 r¥. 20 
cycles 


light-weight plasts ' twelanoe 


removing thert 
the meter, « 


long play MICROPHONES 
24/196 LimITED oes ONLY £9 19 6 LUSTRAPHONE: Moving ( High Lmpe 
6- 


r~ a — ranteed . . Type, 66 15/6—Haod Mike 26 
se and in manufacturers’ original LIST PRICH ROuBT TS 
carton 4i6 High Lmpe 


- £2 10 
DEOCA MODEL 387A Ave arance as above (Model 334) ————— Ee CRYSTAL ‘micRoPHONE Rothe rm 


lever speed change pam. aod standard, crystal | . recommende a 22 15.- Table cents for ail “the 
sy cy ero BARGAIN OFFER {sem igeest inde ee en 
| ) DARK SCREEN FILTER IN TRIPLEX GLASS 25 - 

LOUDSPEAKERS 16° s 18° SUITABLE FOR ALL TUBES UP TO “a we Impedance Crystal Microphone, type 33-1 

ELAC ELIPTIOAL 7 * 4 2110 17 10 PLUS PACKING & POSTAGE 1/64 AOOS. “'MiC20"* impedance Crystal Microphone €2/10/- 

PLEOSRY 18 376 | | LATEST TYPE RUBBER ESCUTCHRON SUITABLE Sis Sileverhens enn be used as either iin Deak 

mag 1 ges FOR 17° RECTANGULAR TUBES AT A SPECIAL type 
a. Gia, Moving oe 15'- PRICE OF 10/-, PLUS PACKING & POST. 1/64 


vn Moving Colt 3 sme np. 188 ~ SPECIAL OFFER 


(600 ghins fleld) with Pentode Transformer 28.6 LATEST TYPE Acos Microphone type 22-2 complete 
in. dia., Maine Buergised *hims | / with Stand 39/6 Plus Postage & Packing |/- 
(600 hime fe id) 196 
23.6 MAINS NOISE ELIMINATOR KIT 
' and wr 


hokes with three « thing 


ami Oarr 


whe . t diagrams, Cute out « aine 
28126 ‘ noise an be ble wide ti . 
~~ ’ — inane arer with ——— ee & 411. 
‘oe . eryetal turnover head, for use “~~ — 
15 ohiws imp #11 /11/- m 100-860 ¥. 50 cycle AA Germanium Orystel Diodes. G.B.C. wire 
Pine pecking aud e mains. 87/19/6. Pius pkg. & carr. 5 24 - doz 


1155 RECEIVER UNIT 


NEW CONDI- 


ION 


) Terms 
payments of 


, Haron deposit and 10 


POWER SUPPLY UNIT 
WITH OUTPUT STAGE 
FOR ABOVE 


Jones plugs for connecting the Power Pack to the 
ver are included. The 6V6 output stage com 
with Output Transformer and 6in. speaker is 

built into the unit. Price £5/5/- plus 5/- packing 

and carriage. The two above units together on Hire 

Purchase Terms £4 46 deposit and 12 monthly 

paymer “1/3/10 plus 15/6 pkg. and carriage 


PUSH-PULI 
into 2/3 


OUTPUT TRANSFORMERS. 
yhms, 5/6, post free 


r.iis4 BRAND NEW COMPLETE WITH 


— 


WIRELESS WORLD 


PREMIER RADIO COMPANY 


PREMIER VARIABLE preenane: 
“ MATCHMAKER ” o.! oOuTPUT 
TRANSFORMERS 


| 
Designed to meet the demand for an efficient aM j 
' 


able ratio Output Transformer 11 ratios from 1} 
to 80: 1, all centre tapped and can be used A 
match any output valves etther single or push-pull 
Class ‘A’, ‘AB1', ‘AB2’ or ‘B’ to any low impedance 
speech coil or combination thereof. Primary Induc- 
tance 50 henries 15 watts audio 100 mA. Price 45 


SEND 2id. STAMP FOR OUR 
1955 CATALOGUE 


SELECTION OF H.P. ITEMS 


GRUNDIG TK.819, Cash price £99/15/- 
£24/4}-, 12 monthly payments £6/18/6 
and packing 21 
JRUNDIG TKS. Cash price £68 
12 monthty payments £4; (3s. 
and packing 15/- 
LEAK TL to AMPLIFIER AND PRE Art® 
PIER. Cash price £ 7 Deposit £7/1/6 
monthly payments £1/19/-. Post and packing 7/6. 
or DYNAMIC PICKUP WITH DIAMOND 
STYLI. (A) Cash price £11/9/6. Deposit £2/16/- 
9 monthly ments £1/1/6 (B) with Extra head 
9/53, Deposk £4/16/3, 12 monthly 
= etal Transformer £1/15 


Deposit 
Postage 


Deposit 
Postage 


Cash price 


. Depo i“ 12 


RADIOGRAM CHASSIS 
40) 
Ps 


5 Valve }-wave- 
band Superhet 
Receiver cover- 
ing short, medium and long waves. Using the latest 
miniature all glass vaives, overall chassis size 
1}4in. * Tin. high * Gin. deep, dial aperture 10in 
44in. BRAND NEW, READY FOR USE AND 
GUARANTEED 

Postage and packing 10 10-5-0 
Or on Hire Purchase terms, £2/5/- and 
9 monthly payments of 41. 


deposit 


CABINET avaiiabie for above Chassis in figured 
walnut lined with white sycamore, sive it. wide 
2ft. Sin, high, Ift. Sin. deep, £15/15 
Or on Hire Purchase Terms, deposit €3/18/9 and 
12 monthly payments of £1/1/%. 

Packing and Carriage extra 


VALVES, £2/19/6, post and carriage 7/6. 


METER REC TIFTERS. 
r A., 6/9 post paid 


£1/3/3 et and ron dl 
TRUVOR MK 

Deposit asine 
Post and pa 


Miniature type with 


I DECK 
oe monthly 


monthly payments 
7 


Cash price £23/2/- 
payments £1 11/9. 


PORTABLE TAPE RECORDER CABINETS 
All Rexine covered 
Amp iifier 


Premier 
LAP 


SLIDER RESISTANCE. Geared adjustments, RF /720 


hr 4 a., 12/6, postage and carriage 1/6 
nt ry L. TRANSFORMER. Primary 
250 ve + 50 cycles. Secondaries 4.2 v 
) v. 10 a. » Postage and carriage 2/6 
ROT re RESISTANCE, 
juty 14 k. ohms, 7/6 


ELPICO 1 Nek t Nt MODE! 
price £15/15/-. Deposit £3/18/9, 12 
payments a 1/8. Post and packing ‘ 
GARRARD CHANGER TYPE R& a0 D« 
Cash price £22/6/5. Deposit 
» 12 monthly payments of £1/10/6, 
packing and riage 7/6 
COLLARD RANSCRIPTION UNIT TvPer 
20/10. Cash price £18/11/11. HP. Terms: Deposit 
#4/12/-, 12 moathly payments of £1/6/-. Packing 
and carriage 7/6 
GRUNDIG TKI2. Cash price £73/10 HP 
Terms: Deposit £18/6/-. 12 monthly payments at 
£5/0/3. Packing and carriage 2! 


Cash 

monthly 

Tape Deck 

Lane Mk, VI 

Truvox Mk. Il 

Truvox Mk 

Truvox Mk. Ill 
Plus Px 


lype Price 
Mk. Vi £4196 
T.D.1 “44 
Premier TD. 44 
Truvox C T.D4 “a4 
vetage and Packing $ 


HE A, 


plus 
Wire-wound heavy 
postage and carriage | 


MINIATURE TUNING CONDENSERS 


1005 mid 


We carry « comprehensive stock of com- 


2-gang ponents by al! leading Manufacturers. 


with trimmers 6/9 


Advanced Theory of Waveguides 
By L. Lewin 


Keep right up-to-date 
with 
these books 


Sets out the various methods that have been found successful 
in treating the types of problems arising in waveguide work 
The author has selected a number of topics as representative 
of the field in which the micro-wave engineer 
engaged 


is at present 


30s. net BY POST 30s. 74. 


The Oscilloscope at Work 


By A. Haas and R. W. Hallows, M.A(CANTAB.), M.LE.E. 


Laplace Transforms for Electrical Engineers 


By B. J. Starkey, DIPL.ING., A.M./.E.€ 

A presentation of the theory of the Laplace transformation 
in which a physical vocabulary rather than a purely mathe- 
matical one is used as far as possible 


Explains the characteristics of the cathode ray oscilloscope 
and its many uses in servicing radio receivers, amplifiers and 
television equipment. Special attention is given to the correct 
interpretation of oscillograms and the work is illustrated by 
practical examples of oscillograms and circuits. 


Provides a thorough | 
treatment of the subject in a language with which engineers 
will be familiar 


15s. net BY POST 15s. 6d. 30s. net BY POST 30s. 8d. 


Obtainable from booksellers or from : Dorset House 


Iliffe & Sons Limited Stamford Street - London * S.E./ 
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She anisitet 00 
set designers headache 


Who ever heard of a set designer with no 
headaches ? We haven't. But we do know 
of many with considerably fewer headaches 
since they discovered the Monarch Auto- 
matic Record Changer. 


Many manufacturers have, in fact, found 
the Monarch to be so completely reliable 


they have eliminated their own tests ! 


Any designer with more than his fair share 
of headaches would do well to examine the 
Monarch carefully. His critical appraisal 
will reveal a changer with many virtues, 


no vices—and no headaches. 


The Monarch is now fitted as standard 
equipment by the majority of the world’s 


leading set makers 


special features 


Exclusive *Magidisk' automatically 
selects 7 in., 10 in. and 12 in. records, 
intermixed. 


Plays up to 10 records at 334, 45 or 78 
rpm. 


High compliance crystal cartridge fitted 
with dual sapphire setyli. 


‘Rotocam’ centralized control is simple, 
foolproof and trouble-free. 


Independently tested Monarchs have 
completed equivalent of over 90 years’ 
fauitiess performance. 


MONARCH 


world’s finest autochanger 


BIRMINGHAM SOUND REPRODUCERS LTD - OLD HILL - ENGLAND 
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32. A HIGH GAIN VIDEO AMPLIFIER 


The gain of a video amplifier with a given bandwidth, 
using a high slope r.f. pentode, is limited by the output or 
load capacitance. A typical cathode compensated circuit 
using an EF80, with a bandwidth of 3Me/s (6dB), a maxi- 
mum video output voltage of 50V, and a load capacitance 
of 26p¥, has a gain of 11. The gain can be increased and 
the bandwidth maintained if the effective load capacitance 
is reduced by means of a cathode follower, The practical 
circuit shown in Fig. | has a gain of 22. A Mullard PCF80 
triode pentode combines the functions of video amplifier 
and cathode follower in on+ envelope. 

FIG I 


re] 


Video Amplifier 

The cathode of the pentode (Fig. 1) is held at about 
+ 3.5V by the pentode cathode current and the bleed 
current through the 27k) resistor. With the screen grid 
at 190V this gives an anode current of 3.5mA. The per- 
missible anode current swing is limited by the maximum 
screen grid dissipation rating of 0.5W, therefore the output 
voltage is limited to about 80V. The dynamic characteristic 
of a typical PCF80 pentode shows that the corresponding 
maximum limit of the anode current is 8.8mA, The 
effective slope is 1.5mA/V, therefore the gain g,Ri 
L.5mA/V x 15kQ 22.5. 


Cathode Follower 


The total capacitive load of a video stage is made up, in 
a typical good design, approximately as follows: Video 
output 4pF, C.R.T. 8pF, Synchronising separator 6pF, 


Noise suppressor 2pF’, Strays 6pF <— 26pF. 

If the total gain of the stage is to be greater than 20 and 
a cathode follower output (with a gain less than 1) is to be 
used, the amplifier must have a higher gain—say 25. To 
achieve this the output capacitance must be less than 
lipF. With a cathode follower the capacitive load of the 
amplifier is reduced to: Video output 4pF, Cathode follower 
input 3pF, Strays 3pF L0pF, which is within the lI pF 
limit. The overall response is limited by the cathode 
follower, which must be capable of developing an output 
voltage of at least 50V across a capacitive load of 26pF’. 


Further notes on the circuit are available with 

reprints of this advertisement. Reprints of 

all advertisements in the Valves, Tubes and 

Circuits series may be obtained free from 

=. the address below. 

[Mullard | 
Ss 


MULLARD LTO., Technical Service Dept., 


Cathode Current Requirements 

The cathode current’ has two components: a current 
which maintains the signal across the cathode resistor, and 
a transient current which charges the output capacitance. 
If it failed to do so 
the cathode voltage would not follow the grid voltage. If 


The valve must supply both currents. 


the cathode cannot rise at the same rate as the input the 
valve will run into grid current, and the positive going edge 
of the signal will be distorted. Alternatively, if the cathode 
cannot fall at the same rate as the input, the valve will be 
cut off and the negative going edge will be distorted. In 
general the second alternative is worse, as cut-off is an 
absolute limit to change in the cathode current. The onset 
ot grid current does not preclude further change if the 
source impedance of the driver stage is reasonably low. 
As each input pulse has two transients associated with it 
the total current swing is the maintenance current plus 
twice the transient current. To prevent cut-off the stand- 
ing cathode current must exceed the sum of the transient 


and maintenance currents. 


Derivative Correction 

It is possible to compensate for a poor fall time in a 
cathode follower by adding to the output a voltage pro- 
portional to the derivative of the video input signal. This 
voltage, which can be obtained by the inclusion of a resistor 
in the triode anode circuit, may be a.c. coupled to the c.r.t. 
grid when the cathode follower is driving the c.r.t. cathode. 
The derivative correcting voltage is thus added in the 
correct phase, It is found that this arrangement increases 
the contrast of the high definition bars of test card ‘C’ and 
improves the vertical edges; but it tends to produce ringing 
and 2.5Me/s oscillation, therefore the use of derivative 
correction with this circuit is not recommended, 
Performance 

In a 2l-inch tube receiver the recommended circuit 
(Fig. 1) gives a composite video output up to 80V before 
there is any visible sign of cathode follower overload. 
The frequency response, measured with a sine wave input 
and a 50V peak-to-peak output, is shown in Fig. 2. The 
stage gain is 22, 
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Tape 


ry 

I HE rapid growth of tape recording for domestic 
and business purposes is largely due to the excellence 
of what is rather pompously called the tape trans- 
porting system. Mechanisms for winding the tape 
from one spool to the other are, generally speaking, 
remarkably effective; the clumsiest of us find little 
difficulty in operating even the cheaper and less 
refined machines. 

Judging by letters from readers, however, the 
domestic tape recorder is widely thought to be 
deficient in one respect: it is difficult to “find the 
place” on the tape at which any particular item 
starts. True, some kind of rough-and-ready gauge is 
often provided, but it does not give precise location 
Most home recordists make use of scraps of paper 
inserted, like a bookmark, between adjacent turns of 
tape. This method, though fairly adequate when 
the “fast wind” mechanism can be smoothly and 
accurately controlled, is often considered to be crude. 
What seems to be wanted by a wide circle of users 
is a device which, by mechanical, magnetic, electrical, 
or even electronic means, will indicate precisely the 
part of the tape required. Something much more 
precise than the classical bookmark is in fact called 
or 

A device that went a long way towards meeting 
these needs was described in Wireless World for 
April, 1955. This embodied a selector switch 
actuated by pads glued to the tape at appropriate 
position: Another method, used in certain 
machines, calls for the use of a revolution counter. 

Perhaps the most novel of the various place-finding 
uggestions put forward by readers is for a system 
of signals imposed on the tape and audible only 
juring the “fast wind”—forward or back. The 
idea is that these pulse signals, which could be 
iwrranged according to a code, would be recorded at 
1 very low frequency and so would not be heard 
or at least would not be obtrusive) at normal play 
back running speed. This method has obvious 
ittractions—and, probably, what might be con- 
sidered equally obvious limitations and drawbacks 
For one thing, it would not be readily applicable to 
-xisting machines in which the playback head is 
inorerative during “fast wind.” However, the 
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method seems worth investigating—always assum- 
ing, of course, that no satisfactory alternative that 
is inherently simpler and cheaper can be devised. 


Colour Television 
Experiments 


| OO much significance need not be attached to the 
standards (set out on another page) chosen for the 
B.B.C. experimental transmissions in colour tele- 
vision, to begin in the autumn. It was more or less 
a foregone conclusion that a start would be made 
with a version based as closely as possible on the 
standards devised by the National Television Stan- 
dards Committee of the U.S.A. The so-called 
“British N.T.S.C.” system involves very little 
change or addition to the B.B.C.’s existing mono 
chrome transmitters. Another factor which might 
well have influenced the decision is that there is 
now a large amount of American experience with 
this system on which to draw. Further, there can 
be no doubt that the technical elegance of the system 
is attractive, except perhaps for the complexity of 
the receivers that go with it. Presumably the main 
purpose of the experimental transmissions is to allow 
that section of industry concerned with receiver 
design and manufacture to carry out field tests and 
to gain practical experience of colour television. 

So far there has been no mention of experimental! 
transmissions using other systems. No doubt, 
however, these will come; there is no need to make 
an over-hasty decision as to what system is finally to 
be adopted in this country. Indeed, a regular 
colour service is not expected for a long time. 

In considering these questions, it must be remem 
bered that all factors affecting British television must 
finally be decided by the Postmaster-General, who, in 
his turn, is advised by the Television Advisory Com- 
mittee. The T.A.C. has uncompromisingly recom- 
mended a compatible system, and the British 
N.T.S.C. standards of the forthcoming transmissions 
satisfy that requirement. However, there may well 
be a change of view on this subject before the time 
comes for making a final decision. 


Growth of 
Aircratt Radio 


IN the Golden Jubilee celebrations of the Royal 
Aircraft Establishment at Farnborough this year, a 
substantial proportion of the exhibits were concerned 
with radio aids to navigation, communication and 
the application of radio and electronic techniques to 
the guidance of rocket missiles and the simulation 
and computation of their performance. 

An historical exhibit, arranged in chronological 
order, began with the Sterling Type 52A spark trans- 
mitter and the Model TF valve receiver (detector 
and 2 Lf. stages) of the 1914-18 war, and led up to 
the multi-channel crystal-controlled equipment in use 
to-day. One was reminded of the fact that although 
the possibilities of flying and of wireless communica- 
tion were both realized at the turn of the century, 
a decade was to pass before they could come together 
With the aerofoils and engine powers then available 
no designer, harassed as he was by thoughts of how 
best to save weight, could afford a second glance at 
the ship-and-shore type of equipment which was the 
stock-in-trade of the then infant radio industry. 

There is still constant pressure from commercial 
and military aircraft designers to reduce the weight 
and size of radio equipment to make room for paying 
passengers or more armament, and this is being met 
by increasing miniaturization, which was adequately 
represented in the exhibition. 

The current work of the Radio Department at 
R.A.E. covers a wide field including the development 
of sono-buoys (in which the noises of submarines are 
picked up by hydrophones and relayed to a searching 


aircraft by radio) and the detailed investigation of 
the problems of installing aerials with reasonably 
omni-directional characteristics on high-speed 
aircraft. 7 

Electronic methods, once a useful alternative to 
established methods of physical measurement, can 
now be said to dominate all branches of aeronautical 
research. They reach their zenith at Farnborough 
in the “Tridac” analogue computor for guided 
missile problems, which occupies the whole of a 
special building and calls for primary power of the 
order of hundreds of kilowatts for the functioning 
of its many circuit elements. 


Dise Recording and 


Reproducing Characteristics 


IT has often been said that the ideal disc recording 
or reproducing characteristic should be one which 1s 
also easily realizable with simple circuitry. This pro- 
vision is met in the proposals contained in the revised 
British Standard 1928:1955 which gives curves for 
fine-groove and coarse-groove recordings, and formulz 
for their derivation in terms of the time-constants of 
simple R-C networks. These recommendations are 
based on C.C.LR. standards and take into account the 
recommendations provisionally agreed by the Inter- 
national Electrotechnical Commission at their Phila- 
delphia meeting last year. 

The revised standard, which is obtainable, price 6s, 
from the British Standards Institution, 2, Park Street, 
London, W.1, includes specifications of commercial 
and transcription disc dimensions, stylus tip radii and 

oncludes with a discussion of the arguments for 
tandardization of the recording and/or the repro- 
lucing characteristic 


Radar 


Simulator 


EQUIPMENT for the training of radar operators and 
for the synthesis of tactical air exercises without the 
use of aircraft has been designed and developed by 
C. E. G. Bailey and J. Somerset Murray in association 
with the Solatron Electronic Group, Ltd., Thames 
Ditton, Surrey. 

Aircraft are represented by control units which feed 
signals (analogous to speed, rate of climb or dive, rate 
of turn and direction of flight) into a computor unit. 
Chis unit integrates the factors governing range, bear- 
ing and height and translates the result into pulses for 
transmission to one or more radar display units. 

Extraneous effects such as tropospheric refraction 
can be taken into account, and there are facilities for 
simulating jamming, either of the reflecting type 
“window ”’) or of the active noise-generating type 

The essence of the design is flexibility so that 
future as well as current characteristics of aircraft per- 
formance and radar systems can be simulated. 


Typical assembly of Solatron radar simulator units, The 
main cabinet houses the computors. A display unit is shown 
on top. In the foreground are two aircraft control units. 
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COLOUR TELEVISION STANDARDS 


For Fortheoming B.B.C, 


lest Transmissions 


¥ 
| ER colour television transmissions 
based on the American N.T.S.C. compatible system 
will be made by the B.B.C. from Alexandra Palace 
this autumn as part of the general investigations into 
the best type of colour system for this country. A 
specification of the standards to be used shows the 
method of transmission to be a scaled-down version 
of the N.T.S.C. system, with the colour information 
transmitted by means of a sub-carrier within the 
existing 6.75-Mc/s monochrome channel. 

An article on page 393 of this issue elaborates on 
the principles of the “ British N.T.S.C.” system, so 
it is unnecessary to add here more than the bare facts 
of the B.B.C. specification. First of all, the existing 
black-and-white transmission from Alexandra Palace 
will remain as it is and form the “luminance” or 
brightness component of the complete colour signal. 
Simultaneously a “chrominance” or colouring signal 
will be transmitted in the form of two sets of a.m. 
sidebands of two suppressed carriers in quadrature, 
these having the common frequency of 525/2 times 
the line scanning frequency relative to the 45-Mc/s 
picture carrier—in fact 2.6578125 Mc/s. These two 
“chrominance” components, known as the E, and 
E. signals (see article) will carry respectively wide- 
band colour information up to 1 Mc/s and narrow- 
band colour information up to 340 kc/s. 

The “chrominance” or colouring sync signal will 
consist of a reference burst of 9 cycles of sub-carrier 
frequency transmitted during the “back porch” 
black-level period following each line sync pulse. It 
will not occur during the eight broad pulses of the 
frame sync period. Details can be seen from Fig. 1, 
which shows that the sync burst penetrates into the 
picture region and that the “chrominance” signal 
can do the same and also rise above peak white. 

The complete colour signal, in terms of the total 


SHORT-WAVE CONDITIONS 


r 


MONTREAL BUENOS AIRES 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during August 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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REFERENCE BURST F Sess 
OF SUBCARRIER FREQUENCY 


tS 44SEC 
Fig. |. Video waveform showing the relation of the added 
chrominance signal and sync burst to the existing mono- 
chrome signal. 


video voltage applied to the transmitter modulator, 
is composed as follows: 

Ey Ey K {E, sin(wt 33°) 
Here Ey (the “luminance”’ or black-and-white signal) 
is made up of 0.3E, + 0.59E, + 0.11E, while E, 
0.41(E, — Ey) + 0.48(E, — Ey) and E, 0.27(E, 

E,) +- 0.74(E,-— Ey). The angular frequency » is 
2 times the frequency of the “chrominance” sub- 
carrier, while the phase reference is the phase of the 
sync burst plus 180°. The factor K indicates that 
various ratios of “chrominance” to “luminance” 
between 1.0 and 0.3 may be used in certain experi- 
ments. 

Comparative tests may be carried out with the 
system locked to and unlocked from the 50-c/s 
mains. With unlocked operation the sub-carrier fre- 
quency will be the 2.6578125 Mc/s mentioned above, 
but in the locked condition it, and the frequency 
difference between the vision and sound carriers, will 
change directly with the mains frequency. 

The experimental transmissions will, of course, be 
made outside normal programme hours, and readers 
who manage to receive them will perhaps get a fore- 
taste of the effect of compatible colour—detrimental 
or otherwise—on the picture quality we are used to 
at present 


E, cos(wt 33°) 


Predictions for August 
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WORLD OF WIRELESS 


Show News *¢ 


New 


Television 


Earls Court 


NEARLY 50 per cent of the 90 or so manufacturer: 
who will be exhibiting at this year’s National Radio 
Show are set makers; the others being makers of com 
ponents and accessories. The remaining 30 exhibitos 

are cither users of radio—such as the B.B.C., th 
Services and Government Departments—wholesaler 

societies and associations, and organizations providing 
services for the industry 

The show opens at Earls Court, London, 8.W.5, o1 
August 24th for ten days, with a preview for oversea 
and invited guests on the 23rd. 

In addition to the facilities provided on the ex 
hibitors’ stands for the demonstration of Bands I and 
III television will again be a display of 
some 100 receivers in Television Avenue. These 
receivers will be tuned to Band I. Incidentally, as in 
previous years, the Band I carriers piped round the 
show will be in Channel 4 to avoid interference from 
the London transmitter. Channel 8 is being used for 
the Band III demonstrations 

Each day at 2.30—except on Saturdays—a discussion 
meeting is being arranged by the British Radio Equip 
ment Manufacturers’ Association to bring together 
retailers’ servicemen and representatives of the in 
dustry to discuss the servicing of f.m. receivers and 
the problems of f.m. aerial installation, Tickets must 
be obtained from B.R.E.M.A., 59, Russell Square, 
London, W.C,1 


sets, there 


Cross-Channel TV Link 


THE first section of the permanent Anglo-French 
television link, ordered by the B.B.C. from the Post 
Office last January, will be completed in September 
This section consists of a two-tube co-axial cable be 
tween London and St. Margaret’s Bay, Kent. Th 
next section, consisting of a two-way cross-Channel 
radio link, will not be completed for three years 

However, so that we can participate in international 
programme exchanges (the next is planned for this 
autumn) the cables will be extended temporarily from 
St. Margaret’s Bay to Swingate, near Dover—a di: 
tance of about two miles—where a temporary cross 
Channel radio station is set up 

It is understood that the cost of laying the cable, 
which is permanently rented by the B.B.C., and thx 
cost of building the terminal station at St. Margaret’ 
Bay will be nearly £750,000 


NATIONAL RADIO EXHIBITION 
WIRELESS WORLD SHOW NUMBERS 


September: Show Guide. Plan of the stands at Earls 
Court, with stand-to-stand guide to the exhibits 


October: Show Review. An analysis of design 
trends in television and sound broadcast receivers 


Anglo-French TY 


Link ¢ 


Stations 


TEMPORARY 200-ft 
carrying the 8-stack array 
for the Croydon |.T.A, trans- 
mitter. Marconi's are supply- 
ing the complete installation 
for the temporary station due 
to open on September 22nd 
The mast was completed 
early in July and the sound 
transmitter is installed 


mast 


B, B.C, T let ision Progress 


DURING the past few days the permanent television 
station at Divis, near Belfast, has been brought into 
service by the B.B.C. It replaces the temporary mobile 
tation which has been in use at Glencairn for the past 
two year: rhe transmitter, which has an e.r.p. of 
20kW, shares Channel 1 (vision 45 Mc/s, sound 
41.5 Mc/s) with Alexandra Palace 

It will continue to receive its programmes directly 
by radio from Kirk o’ Shotts, Scotland. As has been 
done in the past, if the received picture is unsuitable 
for retransmission, or below standard, a warning signal 

a vertical white bar—will be radiated. This warn 
ing signal is also being used by the Norwich trans 
mitter which re-radiates London’s transmissions 

rhe construction of the 640-ft self-supporting tower 
to carry the for the new B.B.C. London station 
at Crystal Palace is well under way At the 440-ft 
level will be installed parabolic aerials for receiving 
outside broadcast rhe Band I transmitting aerials 

consisting of eight stacks of four dipoles—will be 
mounted on the section between 440 and 600-ft, above 
which there will be a 40-ft topmast. The tower is 
being erected by B. I. Callender’s Construction and 
the aerial by Marconi’s. 


icrials 


!.T.A. Links 
A RADIO link is to be provided by the Post Office 
between Birmingham and the I.T.A. Midland station 
near Lichfield. It will provide two channels to Lich 
field and one in the reverse direction. The Lancashire 
tation at Winter Hill, near Bolton, will be linked with 
Birmingham by cable 

All the equipment for the radio link is being sup- 
plied by the G.E.C. who are also supplying the re 
peaters and terminal equipment for the cable link 
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PERSONALITIES 


Dr. Robert Cockburn, M.Sc., Ph.D., A.M.LE.E., prin- 
ipal director of scientific research, guided weapons and 
M.o.S since March, 1954, has been 
ap pointed deputy controller of electronics in the Ministry 

ion to Rear Admiral G. Burghard, whose tour 
has expired. Dr. Cockburn, who is 44, was 
adviser to the Air Ministry before joining the 
try of Supply. For some time during the war he 
head of the counter-measures group of T.R.E. and 
vwarded the American medal of merit for his work 


this field 


Dr. A. L. Cullen, Ph.D., B.Sc., A.M.LE.E., is to occupy 
the newly created chair of electrical engineering in the 
University of Sheffield. After graduating at the Imperial 
Science and Technology, London, in 1940, 
ed the staff of the Royal Aircraft Establishment, 
Farnborough, where, until 1946, he worked on radar 

ing mainly concerned with aerials and waveguide 
rechnique He is at present reader in electrical engineer 
University College, London, which he joined in 
1946 as a lecturer. Dr, Cullen’s special interest is micro 
vave measurement techniques. 


electronics 


College of 


ne jom 


ng at 


J. A. Smale, engineer-in-chief of Cable and Wireless 
ince 1948, has been appointed by the government of 
Cyprus to be part-time chairman of the new Cyprus 
Inland Telecommunications Authority set up to 
idminister and operate the island’s inland telephone and 
telegraph services. He will continue in his present post 
& W., visiting Cyprus as necessary. 


H. R. Whitfield, M.I.E.E., who has been with Kelvin 
ind Hughes, Ltd., as chief radar engineer since 1946, has 
been appointed a director of Kelvin Hughes (Marine 
Ltd. In 1936, at the age of 19, he went to the Auto 
matic Telephone and Electric Co., Liverpool, as a trans 
mission laboratory engineer. From 1938 to 1940 he was 
1 member of the War Department civilian technical staff 
ittached to the Bawdsey (Suffolk) radar research station 
and then went to the research establishments, Malvern, 
1s a member of the scientific staff on gunnery radar. 


with ¢ 


In addition to those mentioned in our last issue as 
iving received Birthday Honours, John N. Toothill, 
reneral manager, Ferranti, Ltd... Edinburgh, was 
ippointed C.B.E., Horace D. McD. Ellis, engineer in the 
B.B.C, Designs Department, was appointed M.B.E. and 
William Fairhurst, foreman, Electronic Tubes, Lid., High 
v received the British Empire Medal 


Ww ycombe« 
R. E. Burnett, M.A., A.M.LE.E., A.Inst.P., has relin 
ied the principalship of Marconi College, Chelmsford, 
h he has held since 1950 and the position of manager 
education and technical personnel on his appointment 
full-time assistant to the general manager ris duties 
is manager of education and technical personnel will be 
indertaken by E, R. L. Lewis, M.A., A.M.LE.E., who 
is been his deputy. The new principal of the college is 
R. G. Hulse, B.Sc., who has been deputy principal during 
past year 


Hampson, who in this issue describes a Band II 
unit, has been in the valve measurement and appli 
on laboratory of Mullard’s since 1951 He joined 
Mullard’s immediately after graduating at the age of 24 
Manchester University where he studied electrical 
ngineering after completing his National Service. While 
Mullards he has been mainly concerned with develop 
nt work on the application of valves in the v.h.f. bands 


After 36 years’ service with Marconi’s, H. C. Van de 
Velde has relinquished the position of deputy to the 
naging director of the Marconi Marine Company but 
ontinue to represent the company on the boards of 
associated companies overseas. With Mr. Van de 
retirement, R. Ferguson, the general manager, 

coined the seagoing staff of Marconi’s in 1910, is 

ling his managerial responsibilities. He was seconded 
M.W.T. Company in 1934 in order that he might 


r 
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take up the appointment of general manager of Egyptian 
State Broadcasting which Marconi’s conducted for the 
Egyptian government. On his return from Egypt he was 

appointed to the marine company, of which he became 
general manager in 1947 

F. G. Robb, chief of Marconi’s Test Division since 
1948, has retired after 36 years’ service with the 
company He was for some years in the designs and 
development section where at one time he worked on 
the development of beam transmitters for the Marconi 
Franklin short-wave beam system. During the war he 
was seconded to the Admiralty and became chief of radar 


R, FERGUSON E. H. EVANS 


test. His successor at Chelmsford is E, H. Evans who 

joined Marconi’s in 1913. He has been associated with 

the test division throughout his service and for a number 
has been chief of receiver test 


Obituary.—The death occurred on July 9th of L. F 
Fogarty, M.1.E.E., who was for many years honorary 
treasurer of the Wireless Society of London, of which he 
vas a founder-member and then of the Radio Society of 
Britain as it has been known since 1922. He had 
been managing director of the Zenith Electric Company 
ince its formation in 1918 


Csreat 


IN BRIEI 


Receiving Licences Decrease.—Although there was a 
further increase of 43,192 television licences in the United 
Kingdom during May, there was an overall decrease of 
some 17,000 in the number of domestic receiving licences 
in force. The comparative figures for May and April 
the latter in brackets—are: sound 9,102,995 (9,165,242), 

sion 4,623,917 (4,580,725), car radio 273,883 (271,480), 
total 14,000,795 (14,017,447) 


G. A. Briggs, of Wharfedale Wireless Works, Bradford, 
whose two lecture-demonstrations in the Royal Festival 
Hall, London, have created a demand for tickets far in 
excess of the seating capacity of the hall (3,000), is going 
to New York to give a similar demonstration in the 
Carnegie Hall (seating 2,760) on October 9th. Capitol 
Records Inc. are to make the recordings required for 
comparing live and recorded performances of piano, 
violin and organ and, as at the R.P.H., Mr. Briggs will 
be working in collaboration with P, J. Walker 


At the annual general meeting of the Television Society, 
the following members were elected to fill the vacancies 
on the Council: T. W. Price (Ediswan), A. E. Sarson 
Marconi’s), W. R. Smith (G.P.O.), Professor Trewman 
E.M.I, Institutes) and C, B. Townsend (G.E.C.). In 
uddition, D. N. Corfield (S.T.C.) and F, Livingston Hogg 
Livingston Laboratories), who were co-opted last year, 
were elected full members 


B.A.T.C.—A convention of the British Amateur Tele 
vision Club is being arranged for October Ist at the 
Bedford Corner Hotel, Bedford Square, London, W.C.1, 
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from 10 a.m. to 6 p.m 
demonstration of members 
Tickets (costing 5s) and 
obtained from D. 8S. Reid 
Essex 


There will be a display and 
equipment and a film show 
further information can be 
4, Bishop Road, Chelmsford, 


Telesurance Limited, which operates a _ television 
insurance and maintenance scheme through registered 
R.T.R.A. dealers, has issued a statement on its policy 
regarding sets converted for Band III. No additional 
premium charges will be made providing the sets are con 
verted by appointed dealers in accordance with the 
recommendations of the manufacturers. 


The mains and output transformers and the smoothing 
choke specified by W. A. Ferguson for the 20-watt quality 
amplifier described in our May and June issues, are being 

roduced by Partridge Transformers, Limited, Roebuck 
Road, Tolworth, Surrey. A leaflet giving electrical and 
physical characteristics is available, 


In preparation for the advent of commercial television 
a television training centre has recently been opened in 
London by Marconi’s. It provides a complete training 
course in the operation and maintenance of televisior 
studio equipment. The centre is also available to organ 
izations for rehearsals under operational conditions and 
a mobile unit is available for the production of recorded 


O.B.s. 


Engineering Education.Lists of colleges in London 
and the Home Counties providing engineering courses 
during the 1955/6 session are given in “ Engineering 
Education in the Region” published by the Regional 
Advisory Council for Higher Technological Education 
It includes sections covering engineering crafts (includ 
ing radio and television servicing), City and Guilds 
courses in telecommunications engineering, H.N.C 
courses in electrical engineering with a bias towards radio 
and telecommunications, and courses in direct preparation 
for LE.E. and Brit.1.R.E. examinations. The 30-page 
booklet is obtainable (price 1s) from the Regional 
Advisory Council, Tavistock House South, Tavistocl 
Square, London, W.C.1 


At the eighth annual presentation of diplomas at the 
College of Aeronautics, Cranfield, Bucks, where a chair 
in aircraft electrical enginecring has now been established, 
nine of the 68 awards were gained by students specializing 
in aircraft electrical engineering. The theses covered 
work on computors, simulators, servomechanisms and on 
the properties of suppressed aircraft aerials. As already 
announced, the first professor of the new department is 
G. A. Whitfield, who was at R.A.E. Farnborough 


“ The Inquiring Mind” is the title of the documentary 
film sponsored by the I.E.E. for the purpose of depicting 
the diverse fields of opportunities open to electrical 
engineers. Copies of this 30-minute monochrome sound 
film, which is available in 35 mm and 16 mm, can be 
borrowed by schools, colleges and similar establishments 
Particulars regarding the loan of the film are obtainable 
from the I.E.EB., Savoy Place, London, W.C.2. 


Nuclear Electronics..—During the forthcoming inter 
national conference at Geneva on the peaceful uses of 
atomic energy (August 8th to 20th) to which 84 nations 
have been invited, two exhibitions are being held. At 
one of these, which will be open to the public, a number 
of British electronics manufacturers will be participating 
and there will be a combined exhibit organized by the 
Scientific Instrument Manufacturers’ Association. 


R.E.C.M.F. Headquarters..-The Radio and Electronic 
Component Manufacturers’ Federation has moved from 
Surrey Street, London, W.C.2, to 21, Tothill Street, 
London, S$.W.1. (Tel.: Abbey 4226/8.) 


Swindon.-—With the object of forming a radio club in 
the town a meeting will be held on August 31st at 7.30, 
at the Connaught Café, 34, Cromwell Street, Swindon 
Further particulars are obtainable from R. Reynolds, 
G31DW, 136, Beech Avenue, Swindon, Wilts. 
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Many demonstrations of high-quality reproduction have 
been given to gramophone and music societies and at 
public exhibitions by Goodmans Industries during the 
past few months. Societies interested in receiving a visit 
from the demonstration team are invited to write to Good- 
mans Industries Limited, Axiom Works, Wembley 
Middx. 


The third edition of the CABMA Register (1955/6) of 
British products and Canadian distributors again incor- 
porates an alphabetical buyers’ guide to some 4,000 
British products, including radio and electronic equip- 
ment, available on the Canadian market. Other sections 
list manufacturers, trade names, Canadian distributors, 
etc. The register (price 2gns) is published jointly by 
Kelly’s Directories and Iliffe and Sons for the Canadian 
Association of British Manufacturers and Agencies which 
operates British Trade Centres in Toronto, Vancouver 
and Montreal 


EXHIBITION NEWS 


Next Physical Society Exhibition.—It is announced by 
the Physical Society that next year’s 40th exhibition of 
scientific instruments and apparatus will be held in both 
the Old and New Halls of the Royal Horticultural Society, 
Westminster, London, S.W.1, from May 14th to 17th. 


Marine Exhibition.—A number of radio manufacturers 
specializing in marine equipment or industrial electronic 
gear will be among the 500 exhibitors at the Engineering, 
Marine and Welding Exhibition which opens at Olympia, 
London, on September Ist for 13 days. Manufacturers 
appearing in the provisional list of exhibitors include 
B.T.H., Decca, English Electric (Electronics Division), 
G.E.C., L.M.R.C., Metropolitan-Vickers, Mullard, Radio 
Heaters, Redifon and Stratton. The exhibition will open 
daily from 10 a.m. to 8 p.m 


The dates for the ninth 
Exhibition, organized by the 
Britain, have now been confirmed; November 23rd to 
26th. It will again be held at the Royal Hotel, Woburn 
Place, London, W.C.1, and will be opened at noon on 
the 23rd by Vice-Admiral J. W. S. Dorling, director of the 
Radio Industry Council 

Midlands Radio Show.—The success of last 
Nottingham Radio Exhibition has prompted the 
organizers—the Nottingham Centre of the Radio and 
Felevision Retailers’ Association—to broaden the scope 
of this year’s show and to re-name it the Midlands Radio 
Exhibition. It will be held in the Ice Stadium, Notting- 
ham, from September 19th-24th 


annual Amateur Radio 
Radio Society of Great 


year’s 


At the British Exhibition in Copenhagen (September 


29th to October 16th) arranged jointly by the British 
Import Union, Denmark, and the Federation of British 
Industries, a large stand has been taken by the Radio and 
Electronic Component Manufacturers’ Federation. Some 
twenty member-firms will be participating. 


The Model Engineer Exhibition, with which is com- 
bined this year the Exhibition of Inventions, is to be held 
at the new Horticultural Hall, Westminster, from August 
17th to 27th 


BUSINESS NOTES 


Collins Radio, the well-known American manufacturers 
of aeronautical radio equipment, have formed a sub- 
sidiary in this country—Collins Radio Company of 
England, Limited. At present it is operating a service 
depot at Sunflex Works, Colham Mill Road, West Dray- 
ton, Middx Tel.: West Drayton 2226.) 

Ekco-Dynatron Merger.—E. K. Cole, Litd., have 
acquired a controlling interest in Dynatron Radio, 
Limited, of Maidenhead, Berks. It is understood that 
there is no intention of changing the policy of the business 
which is concerned with the manufacture of “ above- 
average” domestic sound and television receivers 


Wirecess Worip, Aucust 1955 


The potential output of G.E.C. television receivers will 
be increased by 50 per cent with the rearrangement of 
production facilities in Coventry. The factory in Spon 
Street is being devoted exelusively to television and the 
production of domestic sound receivers is being transferred 
to another factory in the city. 


The exclusive world distribution of acoustical equip 
ment developed by. Kelly Acoustics Limited, of 295, 
Regents Park Road, London, N.3, has been taken over by 
Thermionic Products Limited, Hythe, Southampton, to 
whom all enquiries for the new ribbon loudspeaker 
RLS/1) should be sent 


Ampex Corporation, of California, manufacturers of 
magnetic-tape recording equipment, are to open an office 
n London. This and similar offices in overseas countries 
will be run by the recently formed company, Ampex 
International 


‘Radiovoyce” microphone equipment illustrated 

312 of our July issue, for which Leevers-Rich 
Equipment Limited are sole marketing agents to the trade, 
is designed and manufactured by F. W. Hopwood 
Developments) Limited, 181, Wollaton Street, Notting- 
nam 


Truvox Limited announce that they have appointed 
A. B. Thompson (Ireland) Limited, of 15, Newforge 
Lane, Belfast, as Northern Ireland agents for their tape- 
recording components and accessories, 


F. W. Electronics, Limited, of New Southgate, London, 
N.11, which was formed in 1950 and specializes in the 
design and manufacture of audio and r.f, equipment— 
including equipment for schools—has moved its works 
and registered eT to 12a,* Prince of Wales Road, 
Hendon, London, N.W.4. (Tel.: Sunnyhill 0683.) 


Holiday and Hemmerdinger, Limited, of 74-78, Hard- 
man Street, Deansgate, Manchester, 3 (Tel.: Deansgate 
4121) have notified us that they have arranged with the 
Recording Equipment Division of E.M.I. Sales and 
Service, Limited, to distribute “ Emidisc” lacquer record- 
ing blanks and accessories to the trade in the Mahchester 
area 

The telephone number of Nagard, Limited, designers 
and manufacturers of electrical instruments for research 
and industry, of 18, Avenue Road, Belmont, Surrey, has 
been changed to Vigilant 9161. 


The North-Western Gas Board, which operates two 

base stations at Manchester and Liverpool and 25 mobile 
radio-telephone installations, is now using a radio-equipped 
mobile ‘paying-in” office. 
The a.m. equipment being 
ised in the vehicle, which 
eriodically visits outlying 
listricts, was supplied by the 
Radio & Transmission Divi- 
ion of Automatic Telephone 
& Electric Company. Two 
additional fixed stations are to 
be brought into operation by 
he Board to serve the Wirral 
and St. Helens areas. 


Jack Davis (Relays), Ltd, is 
moving this month from Percy 
Street, London, W.1, to Tudor 
Place, Tottenham Court Road, 
W.1. Telephone numbers are 

inchanged 


HALF A MILLION television re- 
ceivers have come off this 
assembly line at the Enfield 
Middlesex, factory of Ferguson. 
The conveyors in the foreground 
are carrying completed chassis, 
after soak tests, to the section 
for final testing and adjustment. 
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EXPORT NEWS 


Equipment for a public radio-telephone service in the 
three neighbouring territories of Sarawak, North Bornee 
and Brunei is being provided by A.T.E. (Bridgnorth), 
Ltd., a subsidiary of Automatic Telephone & Electric 
Company, Ltd More than 80 single-channel radio links 
will be required for the service which will link the outlying 
settlements and the divisional centres where line telephone 
services already exist. Eventually the main centres will 
be linked by a multi-channel radio system. 


Redifon radio-telephone equipment is being fitted in 
ten of the vessels of the Niger river fleet of the United 
Africa Company and fixed stations will be set up at 
Burutu, Makurdi, Yola and Garua 


A radio network providing for 240 telephone circuits 
and a two-way 525-line television channel between Osaka 
and Fukuoka has been ordered from Standard Telephones 
and Cables through its associates the Nippon Electric 
Company, Limited, of Tokio. Eleven intermediate 
repeaters, working in the s.h.f, band (3,000-30,000 Mc/s), 
will be used to cover the 385 miles. 


India’s Director General of Supplies and Disposals 
Shahjahan Road, New Delhi), has asked for tenders for 
12,500 broadcast receivers and associated aerial equipment 
and loudspeakers. The majority of the receivers are for 
dry-battery operation and must cover the medium-wave 
band although some of them must also cover the short 
waves. About 1,000 receivers are needed for a.c. opera- 
tion. A copy of the tender documents is available from 
the Export Services Branch, B.o.T., Lacon House, Theo- 
balds Road, London, W.C.1 (Reference ESB14288/55 
Closing date for tenders .s July 29th. 


International Aeradio, Limited, has received from the 
Egyptian Air Force an order for three air traffic control 
desks. I.A.L. is also providing the radio and air traflx 
control services at Yeadon Airport, near Leeds, which is 
to be developed to provide scheduled and charter air 
services 

Airfield 
supplied by Decca Radar, 
Durban National Airport. This curpeiliaaios radar equip 
ment, which was reViewed in our November, 1953, issue, 
was also recently supplied to the South African Air 
For ec 

R. B. Page, of Birmingham Sound Reproducers, 
Led., is on a three month visit to North America to renew 
acquaintance with radio-gramophone manufacturers. 
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Inexpensive Wave Analyser 


“ Zero-beat”’ System Using Simple Low-Pass Filter 


By M. G. SCROGGIE, B.Se., M.LEE. 


Ll. a recent survey of distortion-measuring tech- 
nique’ it was noted that published data on 
distortion usually take the form of a single figure 
(** total harmonic distortion’’) whereas for fair com- 
parison one must know about the individual distortion 
products (whether harmonics or intermodulation) 
making up this total. One reason for the scarcity of 
analysed data is no doubt the high cost of waveanalysers. 
In order to measure each distortion product separately 
it is necessary to have extremely high selectivity, 
which cannot reasonably be obtained by straight- 
forward a.f. tuning capable of being varied con- 
tinuously from, say, 20 c/s to 20 kc/s. The difficulty 
is usually overcome in the same way as in the analogous 
r.f. problem in radio receivers, with the aid of the 
supetheterodyne principle. By means of a beat 
oscillator, the frequency of the chosen component of 
the signal being analysed is transferred to an ‘‘i.f.,” 
which might be 50 kc/s; components of all other 
frequencies are then removed by a filter having a 
pass band of only a few cycles per second, and after 
amplification the selected signal deflects an indicating 
meter. 


FREQUENCY 
CHANGER 


Fig. |, Block diagram of the type of wave analyser described. 


The heart of the instrument is the filter, because 
on it the capabilities of the wave analyser chiefly 
depend, For testing high-fidelity equipment it is 
necessary to measure distortion components of the 
order of 0.1% (i.e., 60dB down) relative to a funda- 
mental output separated in frequency by perhaps 
25 c/s, which relative to 50 kc/s is 0.05% off-tune. 
At the same time, in order not to render the analyser 
too tricky to use, or make unreasonable demands on 
signal-frequency stability, the filter characteristic 
ought to be flat-topped. Such onerous requirements, 
calling for carefully applied crystal resonator tech- 
nique, have no doubt deterred many experimenters 
from running up an analyser for themselves. 

Continuing the radio receiver analogy, we might 
remember that there is such a thing as a synchrodyne,** 
which can be defined as a superhet in which the if. 
is zero. An advantage therein is that instead of the 
usual highly selective band-pass i.f. system a simple 
low-pass filter will do. This seems just what is 
wanted for a wave analyser. Providing a filter to 
cut out everything above one or two cycles per second 
presents no difficulty at all. In fact, on top of a 
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great saving in expense, it is easy to obtain substan- 
tially higher effective selectivity than in a conventional 
wave analyser, yet at the same time adjustment is 
less critical. 

One inherent disadvantage of the principle ought 
perhaps to be declared at the outset. In a frequency 
changer, harmonics of the oscillator frequency are 
likely to be present. These, in a wave analyser with 
an i.f. of the order of 50 kc/s, are too far up in the 
r.f. region to give i.f. beats with any a.f. (the “‘ bias ” 
frequency in a tape recorder must be watched, how- 
ever). But in the zero-i.f. type of frequency changer, 
in which the desired response is obtained by setting 
the beat-oscillator frequency very nearly equal to 
that of the signal component to be measured, smaller 
responses can also occur at multiples (especially odd 
multiples) of the frequency read. One must therefore 
take some care to choose signal frequencies that 
cannot yield misleading responses. 

What might be considered to be another dis- 
advantage is that if one desires to cover the full a.f. 
band the beat oscillator has to be variable over a 
large tuning ratio, say 1000:1, as compared with 
less than 2:1 in the conventional system. On the 
other hand, however, the fact that the beat oscillator 
frequency at zero-beat is exactly the same as that 
of the component being measured makes for much 
easier adjustment and more accurate and stable 
frequency calibration, which are decided advantages. 

Fig. 1 is a block diagram of a zero-i.f. wave analyser. 
When measuring very weak distortion products, some 
amplification ahead of the frequency changer could 
be helpful, but it is even more important not to add 
to the distortion before it is measured. Some sort 
of buffer stage is essential, in order to make the input 
impedance large enough not to impose appreciable 
loading on the signal being analysed and at the same 
time to present to the modulator an output impedance 
low enough not to introduce appreciable distortion. 
These requirements are met by a low-resistance 
cathode follower. 


Type of Oscillator 


The modulator is a bridge comprising four rectifiers, 
shunted diagonally across the signal path. The 
design of the beat oscillator, which is connected across 
the other diagonal, depends on requirements. For 
experimental purposes an a.f. generator previously 
described* was more than adequate, and enabled 
results using square waves to be compared with 
those using sine waves. For routine tests along the 
lines suggested, however, a simple fixed-frequency 
oscillator could be used. A 3-valve oscillator like 
either of the two shown in Fig. 6 is very suitable for 
either fixed or variable frequency. 

Because the mechanical movement of the indicator 
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Fig. 2. Circuit diagram of a particular development of Fig. |. 


is itself a low-pass system, a very simple and cheap 
resistance-capacitance filter is all that is needed 
between modulator and amplifier. It was this 
amplifier that presented the greatest difficulty. At 
first is was supposed that two resistance-coupled 
stages with the time constants adapted to pass a band 
of the order of 0.2 to 2 c/s, or a balanced amplifier with 
heavy negative feedback except over this band, would 
be a suitable basis for design. By cutting out zero 
frequency it was hoped to obtain a stable meter 
zero, but it was found that even in a push-pull 
system it was impracticable to balance the long 
time constants sufficiently to avoid perpetual slow 
drifts, and in spite of the zero-instability problem 
a d.c. amplifier was actually more workable. Stabilized 
power supplies are of course necessary in any case. 

The design can now be discussed in detail with 
reference to the circuit diagram, Fig. 2, which is 
subject to modification to suit individual needs. In 
order to provide a low output resistance (about 
130) at a moderate anode current (7mA) the cathode 
follower comprises both halves of a high-slope double 
triode. The distortion caused by it is too small to 
estimate precisely; but the total residual inter- 
modulation, which with two input signals of different 
frequency, each 24V peak, is of the order of 0.05% 
is perceptibly increased if only one half is used. 
Without R, and R, there is a tendency to parasitic 
oscillation. The time constant C, R, has a valuable 
stabilizing effect in preventing short-term fluctuations 
in h.t. voltage from reaching the grid. C, has in 
any case to be fairly large for its impedance at the 
lowest input frequency (reckoned as 20 c/s) to be 
negligible in relation to R,, the lowest step of the 
input potential divider, which functions as a scale 
multiplier. Obviously the switch controlling it, 
S,, should be of the make-before-break type. 

The modulator (known as a Cowan type *.*) is 
made up of four Standard Telephones M3 miniature 
selenium rectifiers. Under the influence of the beat 
oscillator their resistance becomes alternately much 
higher and much lower than R,,, so that the signal 
from the cathode follower is alternately passed to the 
filter and suppressed. When the signal contains a 
frequency exactly equal to that of the oscillator, and 
in phase, the component of the signal at that frequency 
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Fig. 3. Signal waveforms 
across the modulator, (a) 
according to simplified 
theory,and (b) as modified 
in practice by C, (Fig. 2). 
The dotted portions of the 
original waveform are 
suppressed. in (b) the 
horizontal portions in- 
dicate the displaced zero 
level. 


is in effect rectified. If the phase is reversed, the 
direction of rectification is reversed. So if the signal 
frequency is altered by, say, 1 c/s, a 1-c/s signal is 
created by the slowly shifting phase relationship. 
This signal is accepted by the filter, the original 
signal being rejected. 


Modulation Wave Shape 


If the action were quite as simple as just described, 
the waveform across the modulator, with the beat 
oscillator in phase with a sinusoidal incoming signal, 
would be as in Fig. 3(a), where the dotted line traces 


the suppressed half-cycles. This condition corres- 
ponds to the peak value of the beat-frequency signal, 
which is clearly equal to the mean value over a whole 
cycle of one half cycle of the incoming signal, or 
1/ » times its peak value. The theoretical efficiency, 
neglecting all losses, such as those due to the finite 
resistance of the rectifiers, would therefore be barely 
32%. In reality, however, C, modifies the action in 
a manner analogous to that of the reservoir capacitor 
in an ordinary rectifier circuit, displacing the wave- 
form upwards and increasing its mean value and 
therefore the efficiency. To obtain the greatest 
benefit from this, the beat oscillator should have a 
pulse waveform, so that (just as in the rectifier cir- 
cuit) the charging of C, is concentrated at the peak 
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of the input signal. After investigation it was decided 
that the increase in efficiency was not worth the 
trouble of providing the special beat-oscillator wave- 
form and ensuring constancy of its itive /negative 
time ratio at all frequencies. The undesired responses 
are also more liable to be troublesome, because if 
the waveform ratio is m:1 the only harmonics sup- 
pressed are integral multiplies of m+-1. Using a 
1:1 waveform thus suppresses all even harmonics. 
Both for this reason, and in order to obtain constant 
efficiency, it is advantageous to preserve an accurate 
1:1 ratio. This is easier to do with a sinusoidal 
waveform than with a square; so although the square 
gives the quickest switch-over for a given peak value, 
and consequently slightly lewer residual inter- 
modulation than an equal sinusoidal voltage, the 
latter was chosen on balance. The resulting signal 
waveform is as Fig. 3(b), and the measured efficiency 
(inclusive of the cathode follower) 52%. For com- 
parison, the efficiency with a 4: 1 oscillator waveform 
was 75%. 

The time constant C,R,, is important, because it 
must be long compared with the period of the lowest 
signal frequency and short compared with that of 
the highest beat frequency. Since the optimum 
R,, depends on the backward and forward resistances 
of the rectifiers, a suitable time constant is obtained 
by choice of C,, 

The higher the oscillator voltage the greater the 
signal voltage that can be handled linearly, but of 
course it must be within the maximum rating for the 
rectifiers, which is 56V peak inverse per rectifier, or 
112 for the bridge, less an allowance for inequality 
of backward resistance. The signal voltage being 
read is limited by the amplifier to about 10V peak, 
and for that a sinusoidal oscillation of 20V r.m.s 
is sufficient. To allow a margin of amplifier linearity, 
the maximum reading has been reckoned as that 
which is given by 6V r.m.s. at the input with S, 
at 1. Provided that S, is not moved to a more 
sensitive setting than that at which the strongest 
signal component is within the 6-V limit, the peak 
value of the whole signal at the modulator is not 
likely to exceed about 20, and using 28V r.m.s. 
(40V peak) for modulation it has been checked that 
this amount of signal voltage does not appreciably 
affect the accuracy of reading (¢.g.) a 4mV component 
of it. It may, however, make it rather less easy to 
read, and 10V peak is a more conservative limit. 
The mean rectified current in the transformer second- 
ary at 28V r.m.s. is about 0.5mA, which is well 
below the rated maximum of IlmA per rectifier. 
Linearity of the modulator is excellent. 


Meter Zero Stabilization 


In theory, this type of modulator automatically 
balances out the rectified and oscillator-frequency 
voltages from the signal path, but owing to inevitable 
inequalities in rectifier characteristics there is in 
practice a residue of both. A reasonable amount of 
this has not been found to cause appreciable error, 
but even a very small residual fraction of the total 
rectified (z.f.) voltage is enough to displace the 
pointer considerably. That in itself could be taken 
up on the amplifier balancing adjustment (R,,), 
but unfortunately the z.f. residue tends to vary with 
oscillator frequency, so that every change of frequency 
necessitates readjustment of meter zero. This nuisance 
can be more or less eliminated by (1) winding the 
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transformer in the manner recommended for im- 
pedance bridges—with the secondary in two identical 
halves, balanced with regard to earth (represented 
mainly by the inter-winding screen);* (2) using the 
balance control R,,; and (3) connecting a capacitance 
C, across one of the rectifiers. This capacitance, of 
the order of 100pF, has most effect at high frequen- 
cies. The procedure is to adjust R,, so that switching 
on the beat oscillator at some medium or commonly- 
used frequency (say about 400 c/s) causes no dis- 
placement of the meter on the most sensitive range; 
then to vary the oscillator frequency and try various 
values and positions of C, to minimize shift when the 
frequency is raised. One of the advantages of tests 
at a single frequency’ is that no special transformer 
or other precautions are needed. Also the advantages 
of a square modulating waveform can be obtained 
without most of the disadvantages. 

The component values of the filter are not critical, 
but obviously R,, must be large compared with R,, 
if efficiency is not to be lost. As an example of the 
selectivity obtained by the simple means of this 
instrument, reading an input of 2.5mV at any fre- 
quency is quite unaffected (except for a very slight 
vibration of the pointer) by the presence of 4,200mV 
(i.e., 65dB stronger) only 30 c/s away. 


Negative Feedback 


At first glance the amplifier circuit may look rather 
like that of the valve voltmeter described in the 
August 1954 issue, but whereas in that circuit the 
whole voltage gain was sacrificed in the interests of 
stability by connecting the output terminals straight 
back to the control grids of V, and V,, here a large 
voltage gain is needed in order to be able to measure 
small distortions, and the only negative feedback 
is that which results from feeding the screen grids 
of V, and V, from the output terminals. This policy 
not only saves a special potential divider for the 
purpose, but it provides some degree of zero stabiliza- 
tion, and lowers the output resistance of the am- 
plifier, giving a more stable calibration. The resistance 
of the 250-0-250uA meter is 5000, and the output 
resistance of the amplifier about 1600; R,, is used 
to bring the whole up to a level of 700, so that R,,- 
R,, with the values stated give decade ranges by means 
of S,. 

R,, is used to set the valves to suitable working 
points, indicated by the total amplifier h.t. current 
being about 7mA. R,, is used as a coarse balancing or 
zero-setting control and R,, the fine control. The 
additional balancing facility afforded by R,, is not 
absolutely essential, but is quite helpful in arranging 
the best working condition. 

Without R,, and R,, the system was found to give 
full-scale swing on the x1 ranges of S, and S, for 
9mV r.m.s. input at the selected frequency. By 
means of R,, this is pre-set to a convenient 10mV, 
the scale having been provided with a 10-0-10 mark- 
ing. On the x 1,000 setting of S, the meter is there- 
fore direct reading in volts, but (as already explained) 
should not be used above 6 on this range. 

The overall voltage gain of the amplifier is thus 
about x24. Although not large by higher-frequency 
standards it can cause quite a lot of trouble unless 
care is taken with regard to zero stability. The 
balanced circuit of course goes a long way towards 


* A suitable transformer can be obtained from the Majestic Winding Co 
180 Windham Road, Bournemouth 
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achieving this and those inexperienced with d.c. 
amplifiers may perhaps wonder why it dogs not go 
all the way, since it might appear that any change in 
supply voltages would affect both halves of the system 
equally and therefore would not affect the meter. 
But a little calculation shows that a perceptible dis- 
placement of the pointer—say 10xnA—results from a 
difference between the anode currents of V, and V, 
of only about 0.054A. Now although any initial 
difference can of course be corrected by R,, or Rg», 
it would be too much to expect the anode currents of 
even a well-matched pair of valves to vary equally 
within 0.05uA over a range of anode, screen and 
heater voltages. 

Any reasonably effective stabilizer for the source of 
the 300V h.t. should be able to eliminate zero-shift 
due to variations in anode and screen potentials of 
valves V,-V,, but the provision of R,, in addition 
to R,, makes assurance doubly sure; by successively 
shifting the setting of one and recentring the meter 
pointer with the other, an adjustment can be found 
at which even several volts change in h.t. has little 
effect on the meter, and protection is thus obtained 
against transient fluctuations of voltage of an inferior 
stabilizer. Protection against such transients (but of 
course not against long-term drifts) via the grids of 
V, is given by C,R,. Trouble due to small fluctuations 
of h.t. is thus confined almost exclusively to the cathode 
current of V,, and it is for this that stabilization of 
the supply is chiefly needed. Even here an excep- 
tionally high standard is not essential, thanks to the 
stabilizing effect of the negative feedback. 

Incidentally, in case it occurs to anyone to extend 
the balanced-circuit principle all the way, as in Fig. 4, 
it should be mentioned that this causes the full signal 
voltage from V, to be applied between the grids of 
V, and V, and earth, thereby prematurely overloading 


- 
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Fig. 4. Alternative, but less satisfactory, arrangement of the 
circuit up to the d.c. amplifier. 
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the amplifier on its most sensitive range. Moreover 
differences in time constants cause h,t. fluctuations 
to be more, rather than less, troublesome. 

Although changes in oscillator amplitude affect 
the meter by upsetting the adjustment of R,,, it has 
not been found necessary to stabilize the oscillator 
power supplies, sufficient control being provided by 
the thermistor.‘ 

Except for very low frequency fluctuations that may 
come in with the signal, the remaining cause of zero 
instability is the heater voltage. Its effect on V, is 
slight. On V, it is more troublesome; a 5% change 
in V, was found to cause 100A zero shift on the most 
sensitive range. But the effect is most serious as 
regards V, and V,. The simple device of differentially 
adjusting the heater voltages of the two valves, for 
which very good results have been claimed with 
triodes,® was found to be quite ineffective, at least as 
regards the few samples of EF86 available. If one 
is not so fortunate as the writer to pick two valves that 
are well matched, not only as regards the ultimate 
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Fig. 5. Cherry and Wild stabilizer for the heater supply to 
V, and Vs, if found necessary, The VR/I50 tubes in parallel 
are connected anode to cathode 


inequality in anode-current change caused by a heater- 
voltage change, but also in the rate at which the anode- 
current change occurs, it is advisable to stabilize the 
heater voltage of at least these two valves, If it can be 
stabilized for all the heaters, so much the better; but 
stabilization of V, and V, only is suggested as a second- 
best, because the comparatively simple Cherry and 
Wild system® provides sufficient output for these two 
heaters. Fig. 5 shows the circuit, which was found 
to be amply effective for badly matched valves, giving 
a stabilization ratio of the order of 30: 1, 


Type of Meter. 

Heater-voltage stabilization is rendered ineffective 
if there is instability of heater-circuit resistance, so 
good valve-holder contacts are essential; it would be 
better, if suitable valves with wire leads were obtainable, 
to solder them in without holders. Of course the 
whole of the circuit, especially from signal input to 
the grid of V,, must be free from uncertain contacts, 
leakages and stray pick-up; for example, all capacitors 
should have high and constant insulation resistance, 
and their cases should be earthed. 


Lastly, there is the indicator itself A 2-in dia. 
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0-500 aA meter, adjusted to a centre zero, was found 
to have a suitable combination of electrical and 
mechanical characteristics. Owing to the automatic 
limitation of current by the circuit, a more sensitive 
instrument could be used without risk of accidental 
damage, but there would be no point in doing so, 
because the minimum effective reading is already 
limited more by instability of zero and residual dis- 
tortion than by insensitivity of the meter. Damping 
of the movement must be enough to suppress resonance 
without causing excessive sluggishness. The higher 
the frequency at which the pointer can oscillate without 
serious error (10%, or even 20% is a not unreasonable 
tolerance in distortion measurements), up to the rate 
at which reading its amplitude of swing becomes 
difficult for the eye, the less critical is the adjustment 
of the signal frequencies and the demands on oscillator 
frequency stability. In practice a beat period of 
several seconds per cycle is about right. 


Intermodulation Twin Oscillator 


Coming now to the signal source, the chief require- 
ment is stability and ease of adjustment of frequency. 
Dependable frequency calibration is a great help, 
particularly in identifying and avoiding spurious 
responses For measuring harmonics, very pure 
waveform is obviously needed; this is not so necessary 
with intermodulation, the errors caused by harmonic 
content then being only of a second order of magnitude. 
The three-valve circuit forming the nucleus of the a.f 
source already mentioned has proved to be simple and 
reliable, with quite phenomenal frequency and ampli- 
tude stability. A double oscillator for intermodulation 
measurements, hastily put together without any 
special care, using ordinary components, has often 
been set to give a slow beat, at, say, 0.3 c/s, and has 
continued to maintain this rate, without perceptible 
change, for hours on end. As regards purity of wave- 
form, the second harmonic is about 0.25%, third 
0.3%, and all others negligible. This performance was 
obtained notwithstanding that six old EF50 valves 
were substituted for the SP61 used in the original 
signal generator, whose harmonics are about half as 
great. The suitability of EF80 valves was checked 
by plugging them in, via adapters, in place of the EF50; 
no readjustment was necessary; the total h.t. consump- 
tion for the two oscillators was increased from 40 mA 
to 46 mA, and the harmonic content nearly halved. 
In every way, therefore, this circuit is eminently 
suitable as a signal source for intermodulation measure- 
ments in conjunction with the wave analyser. Fig. 6 
is the circuit diagram 

For economy as regards the ganged inverse semi- 
log rheostats, the frequency ratio on each range was 


rABLE L 


Oscillator 1 Oscillator 2 


Fre- 
quency 
350- 0.0115uF 
1,100 c/s | 
1,000- | 0.004uF 
3,200 c/s 
1,330pF | 3-10 ke/s | 1,330pF 

450pF | 9-25 ke/s | 450pF 


Capaci- 
tance 


Fre- 
quency 


Range Capaci- 


tance 
40-120 c/s O.1uF 
350- 

1,100 c/s 
3-10 ke/s 
9-25 kc/s 


0.01154F 


reduced from the 10: 1 in the original model to about 
34:1; this also slightly facilitated the all-important 
precision in frequency setting, but the fine controls 
(R,) are chiefly relied upon for close adjustment. 
For the purposes in view, complete coverage of the full 
a.f, band by both oscillators was unnecessary, and the 
ranges are as given in Table I 

If lower frequencies were included it would be 
necessary to increase the values of the coupling 
capacitors accordingly. 

Apart from these modifications of the original 
design, concerned with frequency coverage, the only 
new consideration was the necessity for combining 
the two signals in the output, without giving rise to 
intermodulation. With the direct mixing system 
shown in Fig. 6, there is just perceptible intermodula- 
tion, and if one wants to avoid this one can substitute 
a bridge or hybrid-coil system, but the improvement 
was found to be hardly worth while. It can be shown 
that, given equal outputs from the two oscillators, 
the ratio of their voltages at the common output 
terminals is equal to the ratio in which R,,-R,, 
is divided by S, (where these resistances include the 
internal resistances of the oscillators, which, being 
cathode followers in this case, are negligible). If 
therefore tests are usually made with either a 1:1 
or 4:1 ratio, it is convenient to provide tappings as 
shown. This does not prevent any other desired ratio 
from being set up by the separate controls (R,,); 
the level of the combined signal can then be varied 
without change of ratio by R,,. 


Avoiding Spurious Effects 
The frequency-selecting section of each oscillator 
should be enclosed in a screen; it is particularly 
necessary to remove stray capacitance between the 
two sections, as failure to do so may cause a small 
signal from one oscillator to appear at the output even 
when its own R,, is at zero. No difficulty was found, 
however, in running the twin oscillator unit from the 
same stabilized power supply as the wave analyser. 

Residual intermodulation of modulator, input 
cathode follower, and signal-oscillator output circuit 
was checked in turn by first feeding the modulator 
with a single 420c/s signal from oscillator 2 via analyser 
cathode follower in series with the secondary of a 
step-down mains transformer giving a 50c/s signal, 
each signal being adjusted to give a reading of say 2V 
on the analyser meter. Intermodulation signals were 
looked for at 420450 and 420+4100c/s, and were 
barely perceptible on the most sensitive range. The 
50c/s source was then transferred to the lead between 
signal oscillator and analyser cathode follower. Lastly, 
the test was repeated with the 50c/s mains source 
replaced by oscillator 1. Overall intermodulation using 
a sinusoidal beat-oscillator waveform, was 0.1% 
second order and 0.08% third order. With a 1:1 
square waveform the figures were 0.04% and 0.02% 
respectively 

Of spurious responses, the most important are 
those resulting from signals at multiples of the fre- 
quency being read, which is the frequency of the 
beat oscillator, denoted by /,. Using a 1: 1 waveform 
ratio, the responses due to signals at even multiples of 
f, are theoretically absent, and those at odd multiples 
(frequency = n/f,) are one nth of the amplitude resulting 
from an equal amplitude signal at f,. In practice this is 
approximately true of the odd multiples, but al- 
though the even-multiple responses are relatively 
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OSCILLATOR 1 
Fig. 6. 


OSCILLATOR 2. 


Circuit diagram of a twin signal source for making intermodulation measurements in conjunction with the wave analyser. 


The thermistors (R,) are Standard Telephones type A55/ 3/100, and the valves all SP6/, EFSO, EF80 or equivalent. S, and Sy are 
2-pole 4-way frequency-range switches; the capacitances selected by pole b are the same as by pole a, and typical values are 


given in Table |, 
the same numbers. 


small (--5°%, of the true response) their existence ought 
not to be overlooked. 

When analysing signals it is inevitable sometimes 
that the component being read will be accompanied 
by another component at a multiple of its frequency, 
in which case an error must result. Fortunately it is 
seldom large enough to be appreciable. One reason 
for this is that, taking the odd and even harmonic 
series separately, their amplitudes almost invariably 
decrease more or less rapidly with frequency; another 
is the decreasing response of the analyser, which 
almost wipes out the even series and greatly discrimin- 
ates against the odd. 

In the very unlikely event of a sixth harmonic not 
being small compared with a second harmonic, it 
might (being three times the frequency) appreciably 
affect the reading of the second, But the only trouble- 
some situation that is at all likely in practice is the 
measuring of a fundamental accompanied by a very 
large percentage of third harmonic. This situation 
is revealed by the non-sinusoidal swinging of the 
pointer, for the third harmonic in the signal is re- 
presented (though at only one third the amplitude) 
by a third harmonic of the slow beat frequency, and 
the effect of this harmonic can be still further reduced 
by bringing the fundamental beat frequency to the 
point beyond which response falls off rapidly. 

In choosing f, and f,, the lower and higher signal 
oscillator frequencies for intermodulation tests, one 
would of course avoid making any of the components 
to be reaad—/, + fi, fy + 2f;, etc.—equal to a multiple 
of f, or f,. Fractional relationships between /, and /, 
would also be avoided; e.g., if f,/f, were 2/5, f, + 2/ 
would clash with f,—/,, being its three-fold multiple. 
Doubt about whether or not a response is due to 
intermodulation can be dispelled by checking that the 
beat frequency responds to an adjustment of both 
f, and f,. 

Pick-up from the mains is another possible cause of 
undesired responses, and 50c/s and its multiples 
especially odd) are to be avoided as signal frequencies. 

It has been interesting, in using this wave analyser, 
to confirm the experimental measurements by Warren 
and Hewlett’? of the ratio of intermodulation to 
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Components in Oscillator 2 having the same values as the corresponding components in Oscillator | bear 


harmonics with amplifiers having various kinds of 
distortion and level frequency characteristics. Since 
the wave analyser reads only the sum or difference 
frequency and not both at once, the ratios are half those 
obtained by Warren and Hewlett with the same re- 
lative signal amplitudes (which were in the ratio 5 for 
harmonic to 4 and 1 for intermodulation measurement). 
With a single triode, giving almost pure second-order 
distortion, the amplitude of the component at f, + /;, 
or f,—f, is 1.6 times that at 2/,; and with a push-pull 
amplifier, giving mainly third-order distortion, the 
amplitude ratio of f, + 2/, or f,—2f, to 3f, is 1.92, 
When negative feedback is used, distortion is of 
course greatly reduced; but if the signal amplitude is 
then raised to reintroduce distortion, its onset is more 
rapid, and instead of being concentrated mainly in 
second or third or both, it continues far up the series 
with comparatively slow convergence, and the aural 
unpleasantness is worse. 

While admittedly a keen ear is the only instrument 
that is valid in the final assessment of sound reproduc- 
tion, instrument readings are of very great value if 
properly taken and interpreted; and if analysed mea- 
surements rather than lumped were more generally 
made the much-needed establishment of accepted 
correlation between instrument readings and listening 
tests would assuredly be speeded up. 
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TRANSISTOR 


SUGGESTIONS | ; 
transistor have 
World, and especially in the 
(pp. 151 and 201 
kind is 
pp. 243-263). The for n-p-n and p-n-p junc 
tion transistors are shown in the figure, at (a) and (b 
respectiveiy, Plus signs are used to designate p-typ« 
material and minus signs for n-type. 
Since the emitter, as their source, 
charge carriers than the collector (by those leaving 
through the base), the emitter and collector are di 
tinguished by two signs and one sign respectively 
The full sign complement of (a) and (b) is actuall; 
unnecessary, for the base material is always of oppo 
site kind to the emitter and collector. One can, ther« 
fore, omit the signs on the base and reduce the sym 
bols to the form ind (d). This is quite commonly 
done in the article in L’Onde Electrique. A furthe 
modification consists in replacing the signs by dots 
as in (¢ his is don 
transistor without being specific 
i p-n-p OF an nN-p-n typ 
There is still some redundancy, however, and th« 
symbols could be reduced to (f), (g) and (h) without 


ymbol to be used for th« 
appeared from time to time in Wireless 
April and May issues 
Another symbol of an interesting 


ymbDol 


about whether it 


DECCA NAVIGATOR 


in L’Onde Electrique (March-April, 1955, 


contains more 


when one wants to designate 


SYMBOLS 


losing anything. The convention here is to mark only 
the emitter by a sign indicating the nature of the 
harge carriers, so (f) 1s for an n-p-n transistor, (g) 18 
for a p-n-p and (h) is a general symbol for either 


EXTENSIONS 


PLANS have been made to build 
three new chains of Decca Naviga 
tor stations in Europe—in Sweden, 
southern France and northern Scot- 
land—making a total of nine. When 
the new stations are completed some 
2,000,000 square miles of Europe 
will be covered. As will be seen on 
this map, coverage will extend from 
Cape Finisterre to the Gulf of 
Bothnia and from Corsica to beyond 
the Faroes. 

It is also announced that plans 
are being made for the first two 
hains of permanent stations to be 
erected outside Europe. They will 
over the Bombay and Calcutta 
ureas of India. “Temporary 
power chains have been set up 
overseas tor survey purposes; one 
of the latest being for the Japanese 
Hydrographic Department 

Since the first Decca chain in 
south-east England was opened in 
July, 1946, over 2,600 naval and 
merchant ships have been fitted 
with the Decca Navigator. An in 
reasing number of civil aircraft 
are also using it, and a new receiver, 
the Mark 10, designed especially for 
aircraft, is being produced. It will 
cover seventeen different chain fre- 
quencies and provide automatic lane 
and zone identification. 


low- 
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quality crystal 
microphones 


at reasonable prices 


A crystal hand or desk omni- 
directional microphone for 
the high quality publi 
address and tape recording 
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specially designed acoustic 
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and 


amateur 
radio. 


\ handsome omni - directional 
instrument of high sensitivity and a 
substantially flat response from 30 
to 7, c/s Alternative models, 
with or without switch, are available 
with suitable adaptors for floor or 


table stands or for hand use. 


RETAIL PRICE: £3 -3- od. 
ithout switch or £3 - 8 - od. with 


\ general purpose hand microphone of 

robust construction with substantially 
flat response from 50 to 5,000 c/s 
Suitable for recording apparatus, 
Public Address equipment etc. 


RETAIL PRICE {1 -¢ - od. 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Spurious Radiations from Wrotham 


IN his article in your July issue J. R. Brinkley drew 
general conclusions on the co-siting of f.m. transmitters 
from observations made on the performance of the trans- 
mitters at Wrotham as they are at present installed. The 
arguments against co-siting of television transmitters are 
of course irrelevant when applied to f.m. transmitters, and 
“co-siting” is perhaps a misleading term to apply to the 
practice of feeding one aerial system with the output from 
three transmitters. 

Mr. Brinkley is correct in pointing out that adequate 
steps must be taken to reduce coupling between trans- 
mitters, and he is also right in his statement that at the 
present time the attenuation of the filters now installed 
it Wrotham is insufficient. But, because of the severe 
interference on the medium-wave band the B.B.C. decided, 
in agreement with the Post Office and the radio industry, 
to bring Wrotham into regular service before the second 
half of the Home Service transmitter and the aerial com- 
bining units for the three transmitters were in their final 
form. In this way a v.h.f. service was made available at 
the earliest possible moment to listeners in London and 
South-East England. The temporary filters at present in 
use will be replaced by the final filters within the next 
few weeks. When this has been done the intermodula- 
tion products to which Mr. Brinkley refers, and of which 
we are naturally awarc, will become negligible. 

E. L. E. PAWLEY 
Head of Engineering Services Group, B.B.C. 


F'.M. Receiver Design 

WE cannot agree with J. K. Carter (correspondence in 
July issue) who rebukes us for using the ratio detector in 
our f.m, tuner described in the April and May, 1955, 
issues. The decision to use this in preference to the 
Foster-Seeley discriminator was made after considerable 
thought and the saving of one valve is only one of the 
factors which influenced us. A more important con- 
sideration is that the low distortion of the Foster-Seeley 
circuit can be obtained only by critical adjustment of the 
coupling between primary and secondary windings of the 
discriminator transformer. To make this adjustment re- 
quires equipment unlikely to be possessed by the amateur 
constructor. The linearity of the ratio detector is less 
dependent on circuit adjustment; moreover there is less 
inter-station noise than with the Foster-Seeley type. 

Mr. Carter accuses us of being illogical but he con- 
veniently overlooks the other sources of distortion in the 
complete f.m. chain and in particular the chief offender; 
namely, the moving-coil loudspeaker. “Or,” to use his 
own words. “is there some mystic reason why n% 
distortion in the loudspeaker doesn’t matter but n% 
cent in the output stage does?” 


S. W. AMOS, G. G. JOHNSTONE. 


Design for a Pre-amplifier 

D. H. W. BUSBY, on p. 328 of his article - our July 
issue, says that a capacitance of 400pF could a Ge otke 

across the output with the gain control fully peng 
with negligible loss of output at 15 kc/s. 

This may well be so, but if the gain control is turned 
down to half-way, the reactance the capacitor would 
appear across 50kQ2 and would be fed from a source 
impedance of at least 50k, Im this case the response 
would be down by at least an extra 3.5 dB at 15 kc/s. In 
addition, the amount of — age! cut introduced 
would vary with gain control setti greatest with 
the slider electrically at centre, a Jean. become pro- 
gressively less on either side of this position. 

London, S.E.26, WwW. Cc R. WITHERS. 


The designer of the pre-amplifier writes—Mr. Withers 
is quite correct. The amount of high frequency cut will 
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indeed vary with the gain control setting. If the loss due 
to the interconnecting cable is not to exceed 1dB at 
1S ke/s for any setting, the corresponding permissible 
value of capacity is approximately 150pF. This will 
normally correspond to at least 7-8ft of cable, which, for 
most purposes, will be found edequate. 

D. H. W. BUSBY. 


Damping Factor: A New Approach 


AS the one originally responsible for introducing the 
term “ damping factor’’* the writer feels some respon- 
sibility for finding an alternative form now that we are 
so deeply in the morass. The term had many short- 
comings but it could, at least, be used safely so long as 
it was always finite and positive. The commercial release 
of amplifiers with negative damping factors has been very 
confusing to engineers, to say nothing of the genera! 
public. For an increase of 22% in total circuit damping, 
the “ damping factor ’’ increases from 10 to infinity, then 
returns back from infinity to 10. All these extra- 
ordinary changes in the damping factor would lead one 
to believe that something important was happening. In 
reality nothing has happened except a slight and steady 
increase in the total damping. The tricks played by the 
so-called damping factor are due merely to an unfortunate 
choice of definition. With this definition, instability 
occurs when the damping factor < 1, 

The total circuit damping is a function of the total 
circuit resistance, that is, the algebraic sum of the voice 
coil resistance (always positive) and the amplifier output 
resistance (positive or negative). I therefore put forward 
the following as a much more satisfactory and logical 
substitute for damping factor: 

R,; 


Damping ratio RB Ro 
Where 

R, = load resistance 

Ro output resistance of amplifier 
and where both Ry; and Ro are referred to the same side 
of the transformer. 

The following table is for R,, 
as an example: 


15 ohms and is purely 


| Damping 
Ro 4 | factor 


Damping 
ratio 


. Ry (R, + | 


“) 


Rx/Ro 


ohms 


-0,2 0.167 
5 

+10 
100 


| 
on verge of instability 


It will be seen that the popes damping ratio is positive 
and finite so long as instability does not occur, It is 
also proportional to the actual damping in the circuit, 
It appears to be the only available function with all the 
desired qualities 
F, LANGFroRD-SMITH 
Amalgamated Wireless Valve Company, 
Sydney, N.S.W., Australia. 
* Langford-Smith , F 


, “Radiotron Designer's Handbook” ,3rd ed, 1940 
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Band II F.M. Tuner Unit 


Design Suitable for Use With a 


cas the tuner circuit described in the 
following pages was designed primarily for use with 
the Mullard 5-valve 10-watt amplifier circuit', or 
with the 20-watt circuit using EL34s*, it is suitable 
for use with a wide range of amplifiers. ‘The fre- 
quency range covers the whole of Band II (87.5- 
100 Mc/s), and while the circuit design chosen in- 
corporates some of the more modern developments 
applicable to this type of reception, the construction 
is kept free from complication. The power supply 
would normally be taken from the main audio am- 
plifier. 

Circuit Description.—A complete circuit of the 
tuner unit is given in Fig. 1. The r.f. stage is a con- 
ventional pentode amplifier circuit, using a Muliard 
EF85,. ‘The associated aerial circuit is pre-tuned to 
the centre of the Band II range. In the anode cir- 
cuit is an r.f. choke (L,), with the parallel-fed r.f. 
tuned circuit (L,, C,, C,,, C,,), of which C,, forms 
one section of the two-gang tuning capacitor. The 
r.f. voltage, taken from a tap on L,, is fed into the 
grid circuit of a Mullard EF80 operating as a self- 
oscillating additive mixer The oscillator section 
of the mixer is basically of the tuned-anode type, 
with a tuned circuit consisting of L,, C,,, Cy, and 
C,, (C,, forming the second section of the tuning 
gang. The intermediate frequency developed by 
the mixer valve is fed to two conventional i.f. stages 
using Mullard EF4l1s, at an intermediate frequency 
of 10.7 Mc/s. In the second if. stage the EF4!1 
operates as a partial limiter valve at high signal 
levels, and the bias developed across its associated 
grid circuit capacitor C,, is fed back to the first if. 
valve and to the r.f. valve. The final i.f. stage drives 
a ratio detector circuit containing a Mullard double 
Complete « 


Fig. |. rcuit diagram. 


Wide Range of A.F. 


x= 


Amplifiers 


diode, type EB91. Audio-frequency voltages developed 
in the detector circuit are taken through a 50-micro- 
second de-emphasis network consisting of R,, and 
C,,, and thence to the a.f. output socket for feeding 
to the audio amplifier 

Aerial Circuit and R.F. Stage.—The acria! 
circuit has been designed to be matched to a 75-{) 
balanced feeder line, thus permitting a simple con- 
nection from a conventional type of dipole aerial 
In cases where the feeder line of this type is un- 
creened, L, may be centre-tapped to earth so that 
any noise voltages picked up in the feeder itself are 
reduced, Dust core tuning is employed, and the 
resonant frequency of the grid tuned circuit is arranged 
to be 94 Mc/s. The total tuning capacitance in the 
grid circuit is of the order of 18pF, of which C, 
forms 5pF and the remainder is formed by the valve 
input capacitance, plus stray capacitance. The input 
damping of the valve amounts to 3,800 Q, giving 
an effective secondary circuit impedance of the order 
of 1,600 2 (without the aerial circuit connected). 
When attached to an appropriate feeder cable, the 
aerial circuit bandwidth is 10.8 Mc/s for 3 dB down 
on 94 Mc/s and the measured aerial gain is 14 dB. 

Cy, which has a maximum capacitance of 27pF 
tunes the r.f. circuit, and the series capacitor C, 
and trimmer C,, are added to track the r.f. circuit 
correctly to the oscillator circuit. Thus the equivalent 
capacitance swing is limited to approximately 8pF, 
and, in addition to the lumped capacitor constants, 
a further 12pF and 4pF are added to the circuits in 
the form of the r.f. valve output capacitance plus 
strays and the equivalent input capacitance of the 
mixer reflected into the tuned circuit, respectively. 
To assist further in obtaining correct tracking over 


Further details of component specification are given at the end of the article 


———— 
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the whole of the band, 
L, is tapped by means of 
Cy,, so that the loaded Q 
factor of the r.f. circuit 
is comparatively high. The 
average value is 75, and 
a mean bandwidth of 1.3 
Mc/s for 3 dB attenuation 
is maintained over the 
whole tuning coverage, for 
any point in the band. 
Therefore, with an equiva- 
lent load impedance of the 
order of 4.5kQ at 94 Mc/s 
for the r.f. tuned circuit, a 
theoretical gain of 43 dB 
is obtained for the rf. 
stage (including the aerial 
circuit). Under the circuit 
conditions shown the EF85 
operates at a mutual con- 
ductance in the region of 
9.5mA/V. Measurement of the stage gain showed 
it to be only slightly less than calculated. 

Mixer Circuit.—The self-oscillating type ol 
mixer adopted in this circuit, has proved highly 
popular in countries where f.m. reception is well 
established. For successful operation the frequency 
difference between the developed intermediate fre- 
quency and the incoming signal frequency should 
be large. Fortunately this is generally so in f.m. 
receiver applications, where the intermediate fre- 
quency is usually about 10 Mc/s. As its name implies 
it is essentially an oscillator with provision for feeding 
in an r.f. signal, so that additive mixing occurs on 
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of components on the top of the chassis. 


a common electrode (in this case the control grid 
of the EF80). The anode circuit contains an if. 
transformer which is tuned to the intermediate fre- 
quency developed. 

The voltage gain of this single valve circuit is 
equivalent to that of a two-valve stage consisting of 
an oscillator and a separate mixer. At the same 
time the inherently low equivalent noise resistance 
obtainable with additive mixing is retained. In 
addition the use of a single valve makes the circuit 
economically more attractive, 

In a mixer of this type, it is generally essential to 
have some form of “ isolation” between the r.f. 
tuned circuit and the oscillator circuit of the mixer 
to prevent interaction and pulling of the oscillator 

section. This is achieved 


200 V. 40m A APPROX. 2 


veer’ 


Ww 


R 
100K 


by operating the oscillator 
in a bridge circuit, the 
equivalent circuit of which 
is shown in Fig. 2. It will 
be seen then, that for the 
bridge citcuit to be in 
balance, the relation, 


PTIOMAL 
TUNING NbicaTor 


a 
R,, 


470kN C, x Liss 


Lis 


must hold. When this con- 
dition has been achieved 
there will be minimum in- 
teraction between the two 
relevant circuits. An ob- 
vious added advantage of 
this bridge connection is that 
when in balance, there will 
be minimum oscillator volt- 


Cy= 
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age at the r.f. input point. 
This is important in order 


569 


Fig. 2. Equivalent bridge circuit of oscillator section of 
mixer valve. C,, represents the valve input capacitance. 


to keep the oscillator voltage at the aerial terminals 
as low as possible. In this circuit, it is possible to 
reduce the oscillator voltage to an average value of 
100mvV at the r.f. input point. 

The oscillator circuit is operated at a frequency 
higher than the signal frequency, i.e. at approximately 
97 to 111 Me/s. As with the r.f. circuit, a series capa- 
citor C,, and a parallel trimmer C,, are included for 
tracking purposes, giving an effective swing of the 
tuning capacitor C,, of approximately 7 pF. To keep 
the oscillator circuit as stable as possible the total 
capacitance associated with the tuned circuit has been 
made as large as possible, consistent with obtaining 
sufficient oscillator drive for the mixer valve. Also the 
cathode of the mixer valve is directly earthed in order 
to avoid capacitive hum modulation. 

The blocking capacitor C,, also forms the tuning 
capacitance for L,, since L, is effectively a short-circuit 
at the intermediate frequency. Similarly L, forms an 
r.f. choke at the oscillator frequency. It wiil be seen 


then that the effective lumped tuning capacitance 


across L,, is equivalent to 
Ge % Cu 
Cy + Cis 
and the voltage tap down in the if. transformer is 
equal to 
( 


‘32 
Cc 


“is 


: where C,,, is the valve output 
| Om “22 
capacitance. 
However, as the value of C,, is so much higher than 
Ci,, the loss in gain of the mixer is negligible. 

In order to ensure that the mixer valve operates on 
the optimum point of the conversion conductance 
curve, it is recommended that the oscillator grid 


( 


RELAWVE POWER OuTPUT GB) 


2080 400 40 80 


ke/s OFF TUNE (94 Mc/s) 


Fig. 3. Tuning characteristics for various input signal levels 
at the aerial terminals, with a frequency deviation of 22.5 
ke/s. 


current should not fall below a level of 35yA in any 
part of the band. It will be found in operation that 
the oscillator grid current will not vary by more than 
approximately 10% of the mean value over the 
tuning range 

A conversion conductance of 2.5 mA/V is obtainable 
with the EF80. Therefore, with the i.f. transformer 
used, the mixer gain from the tap point of L, to the 
signal grid of the first i.f. valve will be 32 dB. Dueto 
the tapping of L,, the effective gain of the r.f. stage 
is proportionately reduced to 34 dB. At 94 Mc/s the 
overall “‘ front end” gain is of the order of 66 dB, 
measured from the aerial terminal to the control grid 
of the first i.f. valve. 

LF. Stages.—The design of if. stages for f.m. 
receivers presents a considerable number of con- 
flicting problems. Very briefly summarized they are:— 

(i) There should be adequate transmission of the 
significcnt side currents. 

(ii) A good measure of adjacent channel selectivity 
is required. 

(iii) There should be a reasonably linear phase 
frequency characteristic in the transformers. 

(iv) A certain allowance in the bandwidth should 
be made for small random drift in the oscillator. 

(v) The uses of comparatively large values of 
overcoupling to give a wider 
bandwidth can produce a high 
degree of amplitude modulation 


former 


Prim. Sec. 
L, L, | Le 
Fixed tuning capacitance (pF) 22 12 12 
Valve capacitance strays 
(pF , x 10 10 
Loaded Q in circuit 55 55 68 
| Coupling factor l 
KkVQ,Q 21.2 
Transfer impedance (k 0 ; — 
Input impedance (k 2) 


on the carrier wave, and may 

Ratio give rise to ringing with impul- 
Detector | sive interference. 

It was decided that for the 
two if. transformers used in this 
tuner, a coupling factor K of 
design centre 1.2, would be most 
suitable to meet a compromise 
for the above requirements, pro- 
vided the average loaded Q factor 
of the tuned circuits in the if. 
transformers is in the region of 
60 to 70. (K k/Q,Q,, where 
k is the coupling coefficient and 
Q, and Q, refer to primary and 


Prim.) Sec. 
Lio 


Prim. Sec. 
L,; Lis 


ce 
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secondary windings.) 
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In addition to the above requirements it is essential 
that feedback through the anode-to-grid capacitance 
of the valve, should be kept small. This usually calls 
for a strict limit on the maximum usable transfer 
impedance obtained in an if. transformer when 
applied with any particular valve type. With the EF41, 
the recommended maximum design centre transfer 
impedance for the if. transformer is 21 kQ at 10.7 
Mc/s, taking into account the added effective anode- 
to-grid capacitance in the valveholder, and assuming 
identical impedances in grid and anode circuits. 

Table 1 gives a summarized performance of the 
transformers used in this tuner. All the values quoted 
were measured in circuit. 

The two EF41 valves operate with a mutual con- 
ductance of 2.3 mA/V, and from the relevant imped- 
ances given in Table 1, it can be calulated that the 
total i.f. gain, from the control grid of V3 t» the anode 
of V4 will be 64dB. Actual measurement showed a 
slightly lower value. 

Measurement of the overall bandwidth of the first 
and second if. transformers gave approximately 
210 kc/s for 3 dB, and 600 kc/s for 20 dB, attenuation. 
The response curve is flat for approximately 70 kc/s, 
with a slight dip at the centre frequency. 

The coils for the if. transformers are wound on 
common formers, details of which are given later in 
the Appendix. An inherent drawback in this method 
of construction is that movement of the dust cores can 
materially alter the coupling factor if the primary and 
secondary windings are, by necessity, brought too 
close together. This is to some extent eliminated in 
the design presented here, by separating about 25°, 
of the total windings on the coils, so as to form small 
coupling coils at the earthy end of each winding. 
Thus the dust cores are kept at least 15 mm distant in 
the main body of the windings and little measurable 


difference in the coupling factor is obtained when the 
transformers are tuned to 1 Me/s of the correct 
working centre frequency. The unloaded Q factors 
of the coils are about 90, with the exception of L,, 
which is approximately 85. 

As previously mentioned, on high signal levels V4 
is driven into appreciable grid current, and the derived 
bias voltage developed across R,, and R,, is used as 
semi-automatic gain control, Positive peaks of 
amplitude modulation appearing on the carrier wave 
are therefore clipped in the grid circuit. With V4 
primarily designed as an amplifier, a very high input 
voltage to the grid is required before saturation occurs. 
Therefore with only partial limiting occurring, the 
valve does not deal completely with positive—or 
negative-going amplitude variations of the carrier. 
For similar reasons partial limiting may give only 
restricted elimination of impulsive interference. The 
time constant of the grid circuit of V4 has been set at 25 
microseconds to deal with the upper frequency limits 
of amplitude variations in the carrier, The small 
changes in the input capacitance of V4 due to limiter 
action in the grid circuit and of V3 due to the restricted 
range of applied bias voltage were not found to 
introduce any serious deterioration in the required 
performance of the band-pass filters. Further, har- 
monics produced by limiter action do not usually 
cause trouble, as they will be tuned out in the anode 
circuit of V4. 

Ratio Detector—A balanced ratio detector circuit 
incorporating a double diode (V5) is used in this tuner. 
To give optimum a.m. rejection under working con- 
ditions, R,, should be adjusted for each individual 
circuit and is specified here as a nominal value. 

The value of a.m. rejection measured in the circuit 
was 46 dB at the centre frequency (10.7 Mc/s) for 
30V r.m.s. of i.f. voltage at the anode of V4, falling to 
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28 dB for +75 kc/s detuning of the signal. Similarly 
for 20 and 10V r.m.s. of if. signal, the values were 
34 and 26 dB respectively, with corresponding values 
of 22 and 17 dB for + 75 ke/s detuning. These figures 
include limiter action produced by V4. The peak 
separation of the “S” shaped detector curve is 
320 ke/s. 

Measurement of the tuning characteristic is advan- 
tagceous in a prototype f.m. receiver, in order to examine 
the side responses which are inherent in most f.m 
detector systems. These are shown in Fig. 3, where 
the tuning characteristic of the unit is plotted for 
various values of input signal 

These characteristics can be regarded as typical for 
a receiver equipped with a ratio detector circuit 
The side responses are shown at about + 200kc/s 
from the centre frequency. To a certain extent these 
side responses are controlled by the selectivity charac- 
teristic of the preceding i.f. stages, and also by the 
action of a.g.c. In general, receivers designed with a 
rounded-top overall i.f. response curve, and a com- 
paratively wide peak separation in the detector system 
help to reduce side responses and produce a peak in 
the audio output, when the signal is in tune, It may 
be noted in passing that, with the Foster-Seeley 
detector circuit and limiter valves, the side responses 
may be of a higher value than the main signal response 
Although the side responses show a comparatively 
high value in the graph at the larger signal levels, they 
are in fact hardly noticeable when tuning through the 
signal, 

The audio output from the detector is taken through 
the 50-microsecond de-emphasis network R,, and 


Cy, and coupling capacitor C,, to the af. output 


socket. When the output from the tuner is fed to 


an audio amplifier it is recommended that the amplifier 


input impedance be not less than 500kQ, 
with the pre-amplifier’ designed for use with the 
20-watt EL34 circuit® and with other pre-amplifiers 
of similar input impedance and sensitivity it is re- 
commended that a correction circuit (Fig. 4) be used 
to obtain the required input impedance and attenuation. 

Tuning Indicator.—An optional tuning indicator 
using a Mullard EM80 is fitted. The bias voltage 
for this valve is derived from the ratio detector circuit 

Overall performance.—The total gain of the pro- 
totype tuner from the aerial terminals to the anode of 
V4 was approximately 130 dB for a small signal at 94 
Mc/s. When coupled to a Mullard 5-valve 10-watt 
amplifier, the average sensitivity over the band for 
50 mW output was 1.24V with a signal of 22.5 kc/s 
deviation. The average input signal over the band 
for 500 mV audio output is approximately 12 to 15,V. 

Oscillator radiation.—The average oscillator volt- 
age measured at the aerial terminals was 350 ,»V for 
the fundamental oscillator frequency and 75 ,»V for 
the 2nd harmonic. The average radiated field strengths 
over the band are 40 »V per metre and <15 »V per 
metre respectively at a distance of 10 metres from the 
measuring acrial 

Constructional details.—The accompanying 
photographs show the main layout of the tuner. A 
chassis of 16 s.w.g. aluminium, dimensions 10 in 
34 in, with 2in depth, is used. With the exception of 
the valves, i.f. transformers, acrial and oscillator coils 
and scale assembly, all components are mounted 
underneath the chassis 

A balanced heater circuit is used. This enables the 
tuner to be connected to the centre-tapped heater 
supply of either of the amplifier circuits previously 


For use 


+ 


Fig. 4. Simple attenuator recommen ded for use with ampli- 
fiers of high sensitivity and input impedance less than 500kQ). 


referred to Adequate r.f. decoupling of the heater 
supply lead is essential, in particular to prevent 
harmonics from the detector from reaching the earlier 
stages. The ninth harmonic of the i.f. can be particu- 
larly troublesome, as this falls in the centre of the 
tuning range. Strict attention should be paid to the 
general decoupling of the valve electrodes, and to the 
tuned circuits. The relevant decoupling capacitors, 
should be returned to, or very near to, the cathode-to- 
chassis connection of the valve concerned, with the 
shortest possible leads. It is also essential that C,, 
should have a short connection to chassis. 

The tuner requires an h.t. supply of 200V at 
approximately 37 to 40mA and a heater supply of 
6.3 V at 1.6A. Where the h.t. supply is obtained from 
an amplifier and exceeds 200 V the necessary dropping 
resistance should be included in the amplifier itself. 

To minimize oscillator drift during the warming up 
period, C,, should be of the negative temperature 
coefficient type, a component of temperature coeffi- 
cient 750 par:s per million being suitable. This will 
help to keep the long term oscillator drift to a mini- 
mum. In the prototype, C,, and C,, were formed of a 
6.8pF capacitor in parallel with a 1.25-l0pF trimmer 
to make up the nominal total. The tap on the r.f. 
coil is arranged to be at 0.4 of the total number of 
turns, counting from the earthy end. Optional i.f. 
traps L,,, C,, and L,,, Cy, have been incorporated in 
the aerial circuit for use where a high degree of i.f. 
rejection is considered essential. In most cases they 
may be found unnecessary. 

Neatness in wiring is essential. In particular, in the 
i.f. stages, components should not be piled over the 
top of the valveholder as this may lead to an increase 
of effective anode-to-grid capacitance, 

Alignment.—The correct alignment of an f.m. 
receiver calls for the use of some expensive equipment, 
but good results can be obtained by using only an 
a.m, signal generator, covering Band II (87.5-100 
Mc/s) and the intermediate frequency of the tuner 
10.7 Mc/s). As the first two 1.f. transformers are 
overcoupled, it is essential to damp the transformers 
whilst they are being tuned, otherwise unsymmetrical 
response curves may result. A resistor of about 
5 kQ is suitable for this purpose and it should be placed 
across the grid circuit tuned winding, when the anode 
circuit is being tuned, and vice versa. The resistor 
can be temporarily held on with a touch of solder. 

Connect the signal generator output (10.7 Mc/s) 
te the control grid of V4 and tune L,, for maximum 
deflection either in the tuning indicator or on a 
high resistance voltmeter (20 k2/V, 10 V scale) across 
C,,. Transfer the generator in turn to the grid of V3, 
and the centre-tap point of L,. Tune L,, L,,. and 
L, and L, respectively for maximum deflection, using 
the damping resistor for the coils as before. 

To eliminate considerable trial and error in the 
alignment of the r.f. and oscillator circuit, some 
approximate values of the correct trimmer settings 
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are given. C,, can be set initially at about 10 pF, 
and C,, to 12pF, with the dust core of L, tuning 
in the base end of the coil away from L,. C,, is set 
at approximately 5pF. The bridge circuit may be 
balanced by connecting an r.f. valve voltmeter from 
the tap point of L, to earth, and adjusting C,, for 
minimum oscillator voltage. While this operation is 
being done, the main tuning gang should be set with 
the vanes about half-way between minimum and 
maximum capacitance. If an r.f. valve voltmeter is 
not available, a rough and ready, but quite effective 
method of obtaining balance is to short-circuit the 
tap on L, to earth and observe the change in grid 
current through R, (on 50uA scale), C,, is then 
adjusted until the change in grid current on short- 
circuiting L, to earth is a minimum. 


With the signal generator connected at the aerial 
terminals and the tuning gang at maximum capacitance 
apply a signal of 87 Mc/s, and tune L, dust core so 
that a maximum deflection is indicated in the tuning 
indicator or voltmeter. Re-tune the signal generator 
to 100 Mc/s and adjust C,, for optimum output with 
the tuning gang at minimum capacitance. These 
settings may need to be checked a number of times 
to give the correct frequency range for the oscillator. 

Re-set the signal generator to 91 Mc/s and adjust 
L, dust core for maximum output. Adjust C,, for 


maximum output at 98 Mc/s and finally set L, dust 
core for maximum output at 93-94 Mc/s. The dust 
core of the aerial coil should also be at the base end 
of the former. To align the if. traps apply a com- 
paratively large input signal of 10.7 Mc/s to the 
aerial terminals, and tune L,, and L,, for minimum 
indicated output. With the signal generator connected 
again to V4 grid and with the signal of 10.7 Mc/s 
adjust L,, core, for zero d.c. voltage across C,,. 
This ensures that the ratio detector circuit is reasonably 
well balanced. 
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(Appendix—Coil Winding Data—on next page) 


Wireless 


Copaciters 
120 pF +20%(C) 
5 pF +10% (C or SM) 
2,200 pF +20%(C) 
1,500 pF +20%(C) 
2,200 pF +20%(C) 
120 pF 420% Cx) 
1,500 pF +20% 
33 pF+5% 

\ 2/27 pF Two-gang variable 

(Jackson U101 S-S) 

3-15 pF (nominal) (composed 
of 1.25 —-l0pF trimmer, 
Wingrove & Rogers, Type C32.01 
+ 6.8 pF, SM) 
27 pF 4.5% (optional n.t.c. 750 
parts per million) 
3-15 pF (nominal) 


Cis 
Cy 
Cy; 
Cy, 22 pF 
Cio ) 

Cf? »200 pF + 


2,200 pF 4 


aan & 


Cus 
C “23 
Cos 


AARAAADRDADAADANO 
4 PASE SESE SISA: 373? 


Cus Cye 
C — Ceramic. 
Resistors (all resistors } watt Dubilier “‘ BTS ” type) 

470kQ + 20% 82kQ + 10% 

1,2002 + 20% 1,206 + 20% 

68kQ + 10% 472 + 10% 

15kQ + 10% 100kQ + 10% 


amet) F100Z" 1,2002 + nominal + 5% 
) 2,7002 + 5% 


3,3002 + 20% 
1LOMQ + 20% ” 
Roy p1ske + 5 /0 


82kQ + 10% 

1,200Q + 20% 
470kQ + 20% Reo f “4 
10MQ + 20% Re, 470kQ + 20% ) dicator) 


Other Components 


Miniature tag strips—British Moulded Plastics T 

Stand-off insulatore—Wingrove and Rogers. 
01/1. 

Scale and drive assembly—Jackson, Type SL15. 


COMPONENTS LIST 


120 pF +.20%(C) 
3-15 pF (nominal) 
22 pF +10%(C) 
5%(C) 

+ 20% (C 


0.01 »F Met. paper 
12 pF+5% 
150 pF +20% 


Cos | : 
Cas 72,200 pF 


“37 / 


cis }0.01 uF Met. paper 


Oe re 
as) =" 
47 pF+20% 
SM — 


Ro; | '\ (For option- 
of AIO + 20% pal tuning in- 


A 5556 
pe TS1- 


FOR F.M. 


2,200 pF 420% 


-0.01uF Met. paper 

12 pF + 5% (C or SM) 
47 pF +5% (C or SM) 
20 %( 42,200 pF +20% (C) 
‘ 


; 4330 pF4.5% 


500 pF (SM) 410% 

0.02 wF (T.C.C, * Metalmite.’ 

-» 4 pF 150 V.W. electrolytic 
0.01 uF Met. paper 

"(for optional tuning indicator) 

8 uF 350 V.W. electrolytic 


47 pF 5%(C) (for optional 
»2/ if. traps) 


+ 20%(C 


C or SM) 


~ArPRRAAAAAAAAAAAADADOYON 
OLS Oe eee ee. SA SAAS 
Sk 7h 7s 4 é ‘ 
- 


Silvered mica 


Mullard EF85 
Mullard EF80 
Mullard EP41 
Mullard EB91 
Mullard EM80 
indicator) 


(Optional 


tuning 


Denco 510 AE 
Denco 510/RFC 
Denco 510/RF 
Denco 510/OSC 
Denco 510/IFT.1 
Denco 510/IFT.2 


Denco 510/RDT 
Denco 510/IFF 


Aerial transformer L,, L, 

R.F. choke L, 

R.F. coil Ly 

Oscillator coil Ls, Le 

ist i.f. coil L,, L, 

2nd if. coil Le, Lio 

Ratio detector Transformer, 
Lis Lis, Lys 

LF. traps Lia Lis 


Wrmeress Worip, August 1955 


APPENDIX——BAND II F.M. 


LF TRANSFORMERS 


26 16 


ma Loa 
26TURNS SSTURNS 


Ly Les 


. 
lO TURNS 


Les Lio 
10 TURNS 


ALL COILS, EXCEPT | 
WOUND WITH S5em4 
EWAMELLED 0.5.C 


# TOLERANCE 


tou me 


C 


Formers: Aladdin PP No 
5000B 
Dust Cores: 


Pitch Imm 


Neosid Grade F 900. 


5937 (with screening can) or Neosid 


Length 16mm. 


TUNER UNIT COIL WINDING DATA 


RATIO DETECTOR 
TRANSFORMER 


R.F. CHOKE 
Lis 
1 TURNS OVERWOUND OW Lj), 
SEPARATED FROM Ly, BY 2 TURNS 
OF O'O0lin TRANSFORMER PAPER 


Liva 
Ls 
27 TURNS SOsws 
ENAM 0.5¢ 
"Ye Oia 
POLYSTYRENE ROD 


Lia 
14 + 14 TURNS 
BIFILAR WOUND 
Moauwg ENAM 


LF. TRAPS 
Lig & Lis 


0276 DIA 
al - 


25TURNS SBamg 
EWAM 0.5.¢ 


Former: Neosid type 358/8BA, 


Dia. 6mm. 


It is emphasized, that only the absolute minimum amount of sticky tape should be used to hold the i.f. transformer 
coils in position, otherwise the Q factor will be affected considerably or the self-capacitance of the coils will be increased. 


AERIAL COL 


TURNS 225.04 
ENTRE TAPPED 
PVC INSULATED 


- 
; 
4'/a TURNS 24505 
ENAMELLED 0.5.C 
CENTRE TAPPED 


ie 


2h TURNS 205.04 
TINNED COPPER 


ry? TURNS 20506 
TINNED COPPER 


TAPPED 0-4 


OF TOTAL TURN 


Curled arrows refer to winding directions of coils 


Formers: Aladdin PP No 
Dust Cores: Neosid Grade I 901. 
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5938 (with screening cans 
Length 12.7mm 


or Neosid 5O00A. 
Dia. 6mm. Pitch Imm 
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“BELLING-LEE” 
NOTES 
AERIALS FOR THE V.H.F. 
BROADCAST BAND II 


FREQUENCY 
MODULATED 


The period of experimental B.B.C. 
transmissions from Wrotham has 
assed. 

‘rom now onwards the Wrotham 
transmitter will send out three 
programmes, the Home, the Light 
and the Third, on Band II. These 
transmissions will be frequency 
modulated and will require hori- 
zontal aerials which are in the 
position of maximum response 
when broadside on to the trans- 
mitter. The B.B.C. V.H.F. pro- 
grammes will eventually practi- 
cally cover the country, and this 
will allow listeners to enjoy a 
quality of reception hitherto un- 
obtainable. The next transmitters 
to come into tion will be 
Pontop Pike eweastie) and 
Divis (Belfast) in that order. In 
many difficult locations listening 
will become a pleasure for the 
first time. New or modified 
receivers will be required and 
these will have built-in general 
purpose acrials. However, ten- 
tative field trials indicate that, in 
many cases, and certainly at 
distances in excess of 40 miles 
from the transmitter, particular! 
in hilly i a better aerial will 
be required. In a number of cases 
a “Lofrod” loft aerial will be 
satisfactory but at these distances 
many listeners will require an 
outdoor aerial and in really difficult 
locations a 3-element or an hori- 
zontal “H” will be necessary. 
Above we illustrate V.H.F. stubs 
attached to a dipole. These may 
also be fixed to any of our acrials 
of the parasitic element type. 

Advertisement of 
BELLING & LEE LTD. 
Great Ciasbeidee Rd., Enfield, 


x. 
Written 20th June, 1966 
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DIPLEXER 
TUNED 


If a television receiver has a single input 
socket, and if separate band I and band III 
aerials are being used, viewers can either put 
up with the inconvenience of changing over the 
acrial every time they switch to the other pro- 
gramme or they can terminate both aerials into 
a diplexer and connect the socket output from 
this to the receiver input. Both signals are 
available at the receiver, but when the selector 
switch is tuned to one programme, the receiver 
does not have to contend with interference 
picked up on the temporarily unwanted aerial. If 
the feeders from the two aerials are just bunched 
and connected to the receiver input, there might 
be ghosting interference from both aerials instead 
of from only one, impaired signal strength due 
to mis-match, troubles due to standing waves 
on the feeders, or other interaction. 


| Adiplexer is necessary where separate band | 
and band Ii! aerials are fed to a receiver having 
a single input for both frequencies. 


A diplexer is not needed where separate band | 
and band Ili aerials are fed to a receiver having 
separate input sockets. 


A diplexer is only required with combined 
band i/band Ill serials, or aerials fitted with 
adaptor units, where the receiver has separate 
inputs. 


On long cable runs, ic is often more economical 
to fit a diplexer at each end, utilising a single 
feeder low-loss cable 


BAND | BAND iil 

| 
SEPARATE 
INPUTS 


| 


DIPLEXER ° 


aes 


UJ DIPLEXER 
“toed ee 


[| OIPLEXER 


SINGLE INPUT 


2 


BAND i 


SEPARATE INPUTS 


COMBINED 


DIPLEXER 


SEPARATE INPUTS 
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Complete 5 vaive Superhet 
3-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radio, Television and 
Electronics more quickly and thoroughly than any other method. Specially 
prepared sets of radio parts are supplied and with these we teach you, in your 
own home, the working of fundamental electronic circuits and bring you easily 
to the point when you can construct and service radio receivers, etc. FILL IN COUPON PROSPKCTYS 


Whether you are a student for an examination; starting a new hobby; FOR 


intent upon a career in industry; or running your own business — these Practical 
Courses are ideal and may be yours at very moderate cost. 
With these outfits, which you receive upon enrolment and which remain 


your property, you are instructed how to bulld basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and PROSPECTUS 
servicing of complete Radio and Television Receivers. 


ee 


a NEW TELEVISION COURSE including a complete set of [ toes ' INSTITUTES = 
equipment dealing with the design, construction and servicing of a high Dect. 127T. Grove Park ced Raion Stl 
~rov o % 
quality television receiver P 


Courses (with equipment) also available in record reproduction, tape recording Please send me your FREE book on Practical Courses. 
and many ether engineering sub,ects 


Subject(s) of interest 
COURSES FROM 15/- PER MONTH 
_— - NAME 


EMI INSTITUTES | sco: 


An educational orgonisation serving the E.M.1. Group of Companies which include 


“HIS MASTER'S VOICE,"” MARCONIPHONE, COLUMBIA, ETC. 
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New Navigational Aids 


Ra.io and Radar Equipment at the Paris Air Show 


|= twenty-first international aeronautical exhi- 
bition, held recently at Le Bourget aerodrome near 
Paris, demonstrated once again how very closely 
aviation progress and electronics are allied. Of the 
180 exhibitors, representing ten different countries, 
some twenty were radio and radar manufacturers, and 
there was equipment from France, Great Britain, the 
U.S.A., Sweden, Italy and Germany on view. 

In the field of radar, the French Compagnie 
Générale de Télégraphie sans Fil were giving 
interesting demonstrations of the remote presentation 
of radar pictures by a tele- 
vision system. The radar 
equipment was installed at 
Pontoise, north-west of 
Paris, and its images were 
transmitted by television 
link to the top of the Eiffel 
Tower, from which they 
were retransmitted to Le 
Bourget aerodrome. The 
system used depends 
largely on an_ analyser 
storage tube which the 
C.S.F. have developed and 
which is described as being 
a tube capable of storing 
signals in the form of a 
pattern of electrical charges 
deposited on a thin insulat- 
ing target by a “ writing” 
electron beam. The signals 
are “read” by a second 
beam, enabling them to be 
used to modulate a trans- 
mitter. The device is capable of storing the signals 
for periods ranging from microseconds to hours. 

One half of the storage tube can be considered as 
the radar display system and has deflection coils 
synchronized with the aerial rotation. Instead of 
actually showing the image, however, it produces 
a charge pattern on the target plate in the middle of 
the tube. The electron beam in the other half of 
the tube, which has its own scanning system (usually 
a normal television scan), then discharges the target, 
the output of which is taken off at a collector elec- 
trode and used to modulate the television transmitter. 
The reading half of the tube is intensity modulated 
at 20kc/s in order to avoid interference between the 
writing and reading scans. Thus on the writing side 
of the tube the scan can be radial, while on the read- 
ing side it can be orthogonal without inconvenience. 

The television display equipment appeared to con- 
sist of domestic television receivers and they were 
relaying a radar picture of the Paris air traffic control 
zone. Until actual pictures are seen it is difficult to 
realize the full value of the storage tube for air opera- 
tions, since the inherent tracking feature is so unusual 
to those who are used to seeing normal persistence 
radar screens. With the long “memory” the aircraft 
track is left on the screen from the moment it is first 
picked up until its goes out of range of the radar. 

The chief advantages of the system are the inherent 
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Fig. 1. Rear warning radar aerial in the form of a horn 
in the tail of a French “ Ouragon"’ fighter aircraft. 


automatic tracking already mentioned and the great 
improvement in contrast obtained in the television 
reproduction of the radar image, which can be made 
far better than the original picture on the radar 
screen and clearly readable in daylight. 

Another unusual radar system, known as the “3D” 
for “three-dimencsional”), was exhibited by the 
French firm Radio Industrie. The equipment, which 
operates in the 10-cm band, provides range, bearing 
and height information from one aerial which moves 
only in the horizontal plane, the usual tilting move- 
ment of the reflector for 
height-finding being elimi- 
nated. This feature is 
obtained by the use of a 
system of scanning (known 
as a Robinson scan) in 
which the waveguide feed 
is moved mechanically so 
as to produce a change in 
the vertical direction of the 
beam from the aerial re- 
flector. In practice the 
vertical beam can be varied 
over some 15 degrees and 
the scan rate is about 800 
per minute. This form of 
height-finding is not new, 
of course, but in the Radio 
Industrie radar the dis- 
advantages of previous 
equipments of this kind 
are claimed to have been 
overcome, The side-lobe 
suppression is stated to be 
greatly improved by the use of a specially shaped 
reflector and the beam width throughout the scan 
remains constant. 

Coming now to airborne radar, an interesting 
feature of the cloud and collision warning radar shown 
by the Société Francaise Radioelectrique was the 
arrangement for preventing reduction in range by 
cloud “clutter” when the equipment is being used 
for collision warning. This takes the form of a series 
of probes which are introduced at an angle of 45 
into the waveguide feeding the reflector. These are 
stated to make the polarization circular, under which 
conditions echos from clouds and rain are greatly 
reduced in amplitude. The equipment, which was 
shown installed in a full-sized model of an aircraft, 
uses a 5-in cathode-ray tube and a scanner reflector 
about 2ft across. 

Also noted was a rear warning radar aerial in the 
tail unit of a French fighter aircraft (Fig 1). 

Outstanding among the radio navigational aids on 
show was a new instrument landing system by the 
French company C.S.F. It has the advantage over 
previous systems of operating on a single frequency 
and of giving the facilities of azimuth, elevation and 
distance measurement to the pilot on dial-type instru- 
ments. As in other landing aids, overlapping radio 
beams with different modulation frequencies are used 
for azimuth and elevation measurement and an 
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interrogator-responder is used for the measurement 
of distance, the interrogation frequency being 
between 984 and 996 Mc/s. 

The use of a single frequency only is made possible 
by a form of time-sharing pulse transmission. The 
cycle of transmission is for an azimuth left-hand 
beam first, followed by an elevation lower beam and 
then an azimuth right-hand beam and finally an 
elevation upper beam. The pulse for each of these 
tranmissions lasts 1/65 second and each is separated 
by an interval of 1/360 second. There is then an 
interval of 1/40 second, during which time the trans- 
mitter can send out the response signals to the air- 
borne interrogator, using the distance-measuring 
facility. The cycle of operations is controlled by a 
rotary switch revolving 600 times per minute (Fig. 2 
which feeds into waveguides and thence to the four 
aerials. Two of the aerials are for laying down the 
azimuth beams (known as the “localizer”) and are 
placed upon cither side of the runway. The other 
two are “cheese” aerials providing the elevation 
beams (known as the “glide-path”), one radiating 
the upper and the other the lower beam to form a 
24° descent guidance path. The pulses sent out are 
modulated with a square wave of 20 kc/s for the left- 
hand “localizer” lobe and 24kc/s for the right-hand 
lobe. For the “ glide-path” the upper lobe modula- 
tion is 34kc/s and that of the lower lobe 30 kc/s. The 
aerial for the distance measurement is a “ cheese ” with 
separate feeds for transmission and reception. 

The airborne equipment consists of two small units 
and a power supply, together with a crossed-pointer 
“localizer” and “ glide-path” indicator. Distance is 
indicated on an edge-scale instrument. 

Signals can be received from the “ localizer” trans- 
mitter at a distance of about 25 miles and the 
distance-measurement transmitter has a slightly 
shorter range. The “localizer” accuracy is to within 
+ 4° at 14 miles from the transmitter and the distance 
measuring facility has an accuracy to within 150yd 
up to 5 miles from the transmitter. 

A new “ talking beacon” made by the Swedish firm 
AB Gasaccumulator and intended mainly for fighter 
aircraft does not require the installation of any special 
receiver in the aircraft as it operates off the normal 
v.h.f. equipment on 100-150 Mc/s. 

The beacon depends upon sharply defined beams 
for its correct operation and these are obtained from 
two acrial arrays mounted back to back with a screen 
between them (Fig. 3). This permits forward and 
backward beams to be radiated without mutual inter- 
ference. When, for instance, the forward beam is 
pointing in a northerly direction a transmission by 
voice of the course to steer to reach it is made, while 
at the same moment, when the backward beam is 
pointing south, a voice transmission of the reciprocal 
bearing is also made from a second transmitter 
There is a limitation to the number of voice 
announcements which can be made, determined by 
the frequency with which information is needed in 
practice, and this has been settled at a repetition rate 
of every 30 seconds when flying on a constant com- 
pass heading. At this speed the announcements are 
made every 20 degrees of beam rotation. Since the 
acrials are relatively simple there are side lobes 
present which could give rise to false courses unless 
precautions were taken to prevent them. The side 
lobes are therefore masked by a third transmitter 
which is ten times more powerful than the voice 
transmitters and which feeds into an “H” type aerial 
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having a figure-of-eight polar diagram. This aerial 
is so placed that the wanted beams for the two bear- 
ings appear in the crevasses of the masking figure-of- 
eight polar diagram. ‘Thus all of the side lobes are 
rendered inaudible by the modulation of the masking 
transmitter, which is synchronized in time with the 
voice announcements. 

The “Narco Omnigator,” made by the American 
National Aeronautical Corporation and exhibited by 
the French firm Air Tourist, was of considerable 
interest, being typical of American radio equipment 
technique for small aircraft. The instrument, which 
is compactly designed and only weighs 18lb, combines 
the functions of v.h.f. transmission on 8 channels, 
continuously tuned v.h.f. reception over the 108-127 
Mc/s band, instrument landing system (ILS), v.h-f. 
aural range (VAR), v.hf. omni-directional range 


, 


Fig. 2. Rotary switch used at the transmitter of the C.S.F. 
instrument landing system. 


Fig. 3. Swedish “ talking beacon "’ 


showing the masking 
aerial mounted above the main array. 
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Fig. 4. Bendix 
radio compass 
with ferrite-rod 
aerial elements 
flush - mounted 
underneath an 
aircraft fuse- 
lage. 


Fig. 5. Cathode- 
ray tube indica- 
tor used in the 
S.1.N.T.R.A, air- 
borne radio 
compass. 


VOR) and “marker” reception. It is panel mounted 
and occupies a frontal area of only about 64in x 6}in. 


Flight demonstrations of the latest Decca Navigator 
flight log computers* were given throughout the 
period of the show. These devices, which operate 
from signals provided by Decca Navigator airborne 
receivers, are very much lighter in weight than pre- 
vious computers and effect a saving of some 40lb when 


used in a compiete installation. They are entirely 
electro-mechanical, using no valves, and are designed 
for operating speeds up to 700 knots. To permit 
operation at this very high speed, a special memory 
circuit is included which prevents interference from 
“lane identification” signal breaks causing loss of 
“lanes” and is similarly effective during short signal 
interruptions. 

In air navigation nowadays most of the official pro- 
cedures for approach and departure to and from civil 
aerodromes are based on radio beacons and ranges. 
In some flying zones a rapid change-over from one 
beacon to another is required, and to enable this to 
be done as quickly as possible three of the French 
made radio compasses provide means for instantaneous 
change-over of frequency. In the S.F.R. and Radio 
Air models a mechanical “memory” arrangement is 
included whilst in the S.I.N.T.R.A. equipment 18 
pre-set, crystal-controlled frequencies are provided 
In the mechanically tuned receivers the procedure for 
enabling the change-over to be made is for the pilot 
to tune the receiver to the second frequency required 

such as the last beacon frequency wanted for a 
given procedure—and to close a “storing switch,” 
after which he can use the radio compass on any other 


early type 


Wrretess Worip, Aucust 1955 


sitmply obtains by opening the “ storing switch.” The 
time taken for the compass pointer to settle to the 
new bearing is between 5 and 8 seconds. 

In two radio compasses exhibited, including the 
British Marconi (see last issue p. 306), fixed-coil loop 
acriais were used, while Bendix showed their new 
“magnetic antenna.” This aerial (Fig. 4) does not 
entirely dispense with moving parts at the aerial proper 
but greatly reduces the size of the search coil, thereby 
increasing the rapidity of action of the direction finder 
when secking a new bearing. 

The theory of the device is based on the ability of 
high-permeability ferromagnetic materials to conduct 
magnetic lines of force easily and to draw into their 
conducting paths more lines of force than would be 
found in an equivalent area in free space. In the 
Bendix loop, four ferrite poles, each with a short- 
circuited turn of wire round it, are placed at 90° to 
one another around a small coil, and their effect is 
to increase the number of lines of force across the 
coil. The orientation of the lines of force across the 
coil depends on the relative signal strengths in the 
collector rods. Thus pick-up in the quadrants of the 
aerial causes the maximum concentration of energy 
across the collector rods which iie transversally to the 
direction of the transmitting station. The lines of 
force therefore travel across the loop coil in paths 
parallel to the collector rods which are receiving the 
maximum energy. At angles of reception lying 
between the quadrants, the relative signal amplitudes 
in the collector rods result in a shifting of the mag- 
netic lines across the coil so that they are parallel to 
the field in free space. 

In the radio compass developed by the French firm 
S.I.N.T.R.A. the indicator is in the form of a small 
cathode-ray tube with a graduated scale round its 
periphery (Fig. 5). This avoids any moving parts in 
the direction finder proper when used in conjunction 
with a crossed loop with fixed coils. Operationally 
the cathode-ray tube indicator has the advantage of 
immediate indication of the disappearance of the signal 
and of very rapid indication of transit over the top 
of a beacon or “ coning.” 

When the loop is installed in the aircraft, one coil 
is arranged to point in the line of flight, leaving the 
other at right angles to it. When a signal is received 
in the line-of-flight loop, its amplitude is proportional to 
the cosine of the bearing angle of the transmitter being 
received relative to the heading of the aircraft, whilst 
the amplitude of the signal received in the other loop 
is proportional to the sine of the angle. Each loop is 
arranged to feed into an r.f. transformer and thence 
into the grids of a double triode valve which also have 
applied to them an a.f. modulation of equal amplitude 
but in phase opposition. The outputs from the anodes 
of the triodes are then fed into a balanced transformer, 
thereby suppressing the carrier, but leaving the side- 
bands. The rf. signal is also received on a small ver- 
tical aerial and, after amplification, fed into the rf. 
transformer, resulting in a carrier with two sidebands. 
The phase of the modulation of the carrier is a func- 
tion of the bearing of the transmitter relative to the 
heading of the aircraft. The modulated carrier is 
then amplified and detected and, after suppression of 
the d.c. component, applied to a pulse generating cir- 
cuit where a pulse is formed each time the detected 
signal passes through a maximum. This pulse is 
applied to the cathode-ray tube and appears as a notch 
in the circular sweep corresponding to the bearing 
of the transmitter in relation to the direction of flight 
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Fig. |. Coded information in the form of punched holes in 
paper tape being fed into a high-speed reading device. 


Ee is the magic word that seems to 
have everyone by the ears (and possibly by the nose 
as well) in the mass-production industries just now 
Radio and electronics engineers, however, appear to 
be taking the idea very calmly, even with indifference; 
secing it perhaps as little more than a new term which 
has just been invented to describe techniques they 
have known about for years. And certainly if one 
looks through the radio and electronics literature for 
the past decade there is plenty of evidence to support 
this attitude 

Electronic techniques, of course, are not the whole 
of automation, but it seems they have a big part to 
play in the new sphere (in so far as anyone can say 
what it is This came out fairly well at the recent 
conference at Margate on “ The Automatic Factory- 
What Does It Mean?” organized by the Institution 
of Production Engineers. The titles of some of the 
papers were in themselves a fair indication—“ Auto- 
matic Electronic Control of Machine Tools,” “ Atoms, 
Electrons and Automation,” “ The Computer—Elec 
tronic Contribution to Production,” “ Automatic 
Inspection—The Anatomy of Conscious Machines,” 
“Computer-controlled Machine Tools,” “The Auto 
matic Office—Industry’s Electronic Pulse.” Never 
theless it was clear from the content of these papers 
that the advent of automation (or at least the talk of it 
has not so far elicited anything new from electronics 
It has merely taken a number of established 
techniques in electronic measurement, computing and 
control and placed them under the heading of Auto- 
mation, together with other equally well-established 
techniques from mechanical engineering 

It seems, then, that the present conception of “ The 
Automatic Factory” is little more than an ordinary 
factory to which a large number of electronic (and 
other) control devices have become attached like 
barnacles on a ship rhis is not greatly significant 
to the electronics engineer, because it merely means an 
intensification of his work along the same lines and 
not a radically new approac. There 1s, however, a 
much more highly developed view of the automatic 
factory which sees the whole organization, and not just 
the individual bits of machinery, controlled and co 
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The Automatic 


WHAT SCOPE DOES I! 


ordinated by automatic means. (It is sometimes for- 
gotten that there is more to a factory than just the 
manufacturing processes themselves.) To use a 
biological illustration, whereas the former conception 
is equivalent to little more than a mass of disconnected 
local reflexes all working independently (such as the 
automatic control of the pupil of the eye with varying 
light), this highly developed idea is more like a com- 
plete animal, with all its sensing and actuating organs 
not only reacting to local conditions but controlied and 
co-ordinated by a central nervous system. 

Here then is considerable scope for the electronics 
man—in the design of information-handling systems 
for overall control and in the linking of these systems 
to the local electronic control devices. To elaborate 
on the possibilities we cannot do better than quote 
from a recent edition of a book* by Norbert Wiener. 
the American mathematician, who is known princi- 
pally for his writings on cybernetics. Describing an 
automobile factory of the future he says: “In the first 
place, the sequence of operations will be controlled 
by something like a modern high-speed computing 
machine. In this book and elsewhere I have often 
said that the high-speed computing machine is 
primarily a logical machine, which confronts different 
propositions with one another and draws some of their 
consequences 3 

“The instructions to such a machine, and here, too. 
I am speaking of present practice, are given by what 
we have called a taping (Fig. 1 The orders given 
the machine may be fed into it by a taping which is 
completely predetermined. It is also possible that 
the actual contingencies met in the performance of the 
machine may be handed over as a basis of further 
regulation to a new control tape constructed by the 
machine itself, or to a modification of the old one 

“The computing machine represents the centre of 
the automatic factory, but it will never be the whole 
factory. On the one hand, it receives its detailed 
instructions from elements of the nature of sense 
organs, such as photo-electric cells, condensers for the 
reading of the thickness of a web of paper, thermo- 
meters, hydrogen-ion-concentration meters, and the 
general run of apparatus now built by instrument com 
panies for the manual control of industrial processes 
These instruments are already built to report electric 
ally at remote stations. All they need to enable them 
to introduce their information into an automatic high- 
speed computer is a reading apparatus which will 
translate position or scale into a pattern of consecutive 
digits. Such apparatus already exists, and offers no 
great difficulty, either of principle or of constructional 
detail. The sense-organ problem is now new, and it 
is already effectively solved 

“Besides these sense organs, the control system 
must contain effectors, or components which act on 
the outer world. Some of these are of a type already 
familiar, such as valve-turning motors, electric clutches 
and the like. Some of them will have to be invented, 
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to duplicate more nearly the functions of the human 
hand as supplemented by the human eye... .” 

“Of course, we assume that the instruments which 
act as sense organs record not only the original state 
of the work but also the result of all the previous 
processes. Thus the machine may carry out feedback 
operations, either those of the simple type now so 
thoroughly understood, or those involving more com- 
plicated processes of discrimination, regulated by the 
central control as a logical or mathematical system. 
In other words, the all-over system will correspond to 
the complete animal with sense organs, effectors, and 
proprioceptors, and not, as in the ultra-rapid com- 
puting machine, to an isolated brain, dependent for its 
experiences and for its effectiveness on our inter- 
vention. ...” 

Undoubtedly Wiener’s description is very much of 
a pipe-dream at the moment (or should we say a 
pipe-nightmare?), but it comes from an informed 
imagination and should not be dismissed too lightly. 
Already, in fact, we are beginning to see the initial 
developments. On the purely manufacturing side 
there are automatic electronic devices using “ sense 
organs” and “ effectors” coming into use for the con- 
trol of continuous processes, while on the organiza- 
tional side electronic digital computers, originally 
introduced into factories for straightforward account- 
ing work, are being used to assemble data for 
production control purposes. What Wiener refers to 


s “the general run of apparatus now built by instru- 


ment companies for the manual control of industrial 
rocesses ” could be seen in great variety at the recent 
British Instrument Industries Exhibition. The newer 

“information-handling” side was also well repre- 
sented. For example, both Fielden and Elliott were 
showing automatic devices for continuously monitor- 
ing industrial plant by sampling physical variables 
(e.g., temperature, flow, level, pressure) at various 
points and printing out the results on paper (Fig. 2). 
Electronic discriminating circuits detect when the 
values are above or below pre-set limits, and cause 
the appropriate alarms to be given. The British Iron 
and Steel Research Association were showing how 
the angular position taken up by a shaft in a self- 
balancing servo system can be automatically regis- 
tered in digital form as a decimal number and a 
coded version of it recorded as punched holes in a 
paper tape. Such “ analogue-to-digital converters ” 
are, of course, essential components in apparatus for 
numerical monitoring. 

In another type of work an important develop- 
ment for the metal-working industries is the computer- 
controlled machine tool, which is now emerging from 
the laboratory and being sold as a commercial product 
The Ferranti equipment, which has already been 
described in Wireless Worldt, was the subject of a 
paper by D. T. N. Williamson at the Margate con- 
ference, and some of the computer circuitry was 
shown in a small exhibition which ran concurrently 
(see Fig. 3). The computer here is used for inter- 
polation between points of change on the contour to 
be machined, and ‘s a digital machine plotting out 
the curves point by point. R. H. Booth, of E.M.I. 
Engineering Development, showed, in another paper, 
how the same sort of interpolation could be achieved 
by analogue computing techniques, and there was 
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Fig. 2. Electric typewriters, suitably mod- 
fied, are convenient devices for automatic- 


ally recording sampled values. 


This unit 


is actually the electronic part of an auto- 
matic weighing and filling equipment 


Fig. 3, The digital computer used in the Ferranti computer-controlled machine tools 
is built up fram replaceable plug-in drawers, each of which contains a number of 


logical units in the form of replaceable plug-in circuit cards. 


computin, 


Most of the actual 


g is done with semi-conductor diodes, and thermionic valves are used 


only for amplification between logical operations. 
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Fig. 4. Commercial electronic 
digital computer suitable for 
production planning. The unit on 
the left contains the programme 
controller and arithmetic unit, 
while on the right is a tabulating 
machine which feeds in in- 
formation from punched cards 
(left-hand side) and auto- 
matically prints the computed 
results (right-hand side). This 
computer and the equipment in 
Fig. 2 were developed by the 
British Tabulating Machine 


considerable discussion on the relative merits of the 
two rival methods 

The use of computers for the overall planning of 
factory work was also discussed by Mr. Booth. He 
envisaged a machine into which could be fed infor- 
mation on the articles to be manufactured (in terms 
of the processes needed to make them) and out of 
which would be obtained information on such things 
as completion time, costs and requirements for fresh 
supplies of raw materials. To do this the computer 


would have to incorporate storage systems containing 


all the necessary reference data such as stocks of 
materials, available capacity for machining and 
assembly and costs of individual processes. A com- 
mercially built digital computer of the kind that could 
be adapted for such work was shown in the exhibition 
by the British Tabulating Machine Company (see Fig 
4). In the completely automatic factory, however, 
such a computer would do more than just produce 
results for human beings to act upon. Also fed into 
it would be the “ operational” information from the 
plant monitoring systems described above, and this 
would be assimilated with the “ planning” informa- 
tion to produce data from which the computer would 
control the plant automatically. 

A more specialized type of computer for the control 
of continuous manufacturing processes was described 
by J. A. Sargrove and Peter 
Huggins, of Sargrove Elec- 
tronics It works on 
statistical principles and 
makes corrections to the 
processing machinery on 
the basis of error trends 
which it detects in the 
finished product. The ap 
paratus (Fig. 5) includes a 
mechanical measuring 
device to sense the varia 
tions in the product, a 
transducer to turn these 
into electrical signals, a 
selecting device . which 
samples the product at 
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suitable intervals and filters out unwanted informa- 


tion, and a “ deviation classifier” which quantizes the 
error information into three distinct categories—* posi- 
live error,” “no error” and “negative error.” A 
statistical analyser then computes the sum of the 
errors, retaining in storage their net sense, and actuates 
correction timers (positive or negative, as appropriate) 
which by their time of operation control the amount 
of correction applied to the processing machinery. A 
“muting circuit,” consisting of a timer, disconnects 
or paralyses the statistical analyser until the corrected 
product is itself being sampled, while a “ backlash 
compensator” increases the operating time of the 
timers if there is a change of sense in the correction. 
“Electronic brains” such as these are very specialized 
and limited in their abilities, with none of the 
flexibility which characterizes the human brain 
It is a good thing, however, that they can be 
designed to replace the human operator, whose 
very complexity and desire for better things makes him 
unreliable as a control mechanism. As a character 
says in Karel Capek’s play about robots, R.U.R.- 

“anyone who has looked into human anatomy will have 
seen at once that man is too complicated, and that a 
good engineer could make him more simply.” The 
electronics engineer is now in the process of learning 
to do precisely that, although he may not know it 
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Fig. 5, Block diagram of automatic contro 
device working on statistical principles 
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MARCONI GRYSTALS for Stability and Precision 


FREQUENCY RANGE 1-6 Ke/s TO 55 me/s 


The experience gained in manufacturing quartz 
crystals to the stringent requirements of our own 
apparatus and those of the Services, enables us to offer a comprehensive 
range of crystals covering the frequency band 1.6 Kc/s to 55 mce/s. 
Years of intensive research and development work in this field guar- 


antee the reliability and quality of this Marconi Product. 


Lifeline of communication 


s MARCONI 


” Testing Grid Current Recording 
F. Ss 
ot? 


MARCONI!'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX Telephone: Chalmeford 2221 
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ANNOUNCEMENT 


FM RECEIVER ALIGNMENT 
GENERATOR MODEL 1324 


This Alignment Generator will be available next 
month to provide the Service Engineer with a 
compact test set with which all essential align- 
ment procedures on FM Broadcast Receivers 
may be undertaken. 


Accurate trimming for correct overall and IF 
response curves is easily carried out and facili- 
ties will be provided for discriminator align- 
ment and checks on its sensitivity and distortion 


COSSOR | Telecheck and Marker Generator 
Model 1322 for Bands I and III 


Model 1322-—used im conjunction with a cathode ray alignment oscillator is set to the video carrier to which the 
oscillograph—provides equipment for the display, measure- receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s 

ment and correct adjustment of RF and IF response curves of is automatically derived from the time base voltage of th 
television receivers, This entirely new instrument compris display oscillograph. The response of the “ strip ” under test 
a swept oscillator covering the Television BANDS I and II! to the frequency band applied is then presented on the 
5-75 Mc/s. and 155-225 Mc/s.) and a frequency marker screen of the cathode ray tube. The RF output of Model 1322 
oscillator so that precise calibration of the oscillograph display is available at 80 ohms and is adjustable from a maximum 


may be made; accuracy of the frequency of the marker pips of 40 millivolts to a minimum of 25 microvolts through a 


being verified by reference to an internal crystal The coarse and fine attenuator 


TELECHECK CONVERTER FOR BAND III Model 1321 


This adaptor provides owners of Model 1320 “ Telecheck "’ with an extension 
of the frequency range of the original instrument into the BAND III 
television channel. Thus, alignment procedures adopted for BAND |! 
RF/IF “ strips” are available also for BAND III receivers. A selection of 
the desired BAND is made by means of a switch. Pattern generator 
facilities for picture time base linearity checks have been retained 
Model 1321 Adaptor is designed for permanent attachment to the standard 
“ Telecheck " providing a neat, light and compact unit. Mounting is effected 


by four screws and the inter-connecting wiring is carried in a sing! 


( () y . (3 R INSTRUMENTS LIMITED 


Write for illustrated leaflets about both these mstrument 


Dept. 1, COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5. 
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Telephone CANowlury 1234 5 tine Telegram: . Comer, Norphenc, Leadon 


Wide Range Electrostatic 


Loudspeakers 


3—Complete Systems : 
Loudspeaker/Room Relationships 


By P. J. WALKER* 


1. the first part of this article we showed that for a 
given size, the apparent efficiency of an electrostatic 
unit may be increased by reducing the bandwidth 
which that unit is required to cover. An obvious 
method of increasing the overall efficiency of a com- 
plete electrostatic system, therefore, is to divide the 
system into a convenient number of frequency bands 
and to feed them via crossover networks. Optimum 
design is obtained by increasing gaps and areas with 
decreasing frequency. 

An alternative method of increasing apparent effici- 
ency is to subdivide the loudspeaker area into a 
number of smaller units each covering the whole 
frequency range, the units being coupled by inductors 
so that the whole loudspeaker becomes a transmission 
line. (Fig. 1.) The acoustic radiation resistance 
appears as conductance in parallel with each capacitive 
element. For a fixed total area, and neglecting losses, 
the efficiency varies directly with the number of 
subdivisions. 

Consideration of these two systems shows that fre- 
quency division has considerable advantages over 
transmission line divisions for most complete systems 
of domestic size and power requirements, First, if a 
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Fig. |. Capacitive loudspeaker elements coupled with in- 
ductances to form a transmission line. 


single nine-octave unit is subdivided into a two-unit 
system, the apparent efficiency is increased 16 times. 
To obtain the same increase by transmission line 
division would require a minimum of 12 divisions. 
Unless the total area of the loudspeaker is large, and 
the plate separation small, the capacitance of each 
section of the transmission line becomes very small 
indeed and requires correspondingly large inductance 
which must be of relatively high Q. 

This apparent efficiency advantage of frequency sub- 
dividing over transmission line dividing holds until 
the bandwidth of each unit is reduced to two octaves. 

Apart from transmission line subdivision applied to 
individual units of a frequency-divided system, prac- 
tical consideration normally limits transmission line 
techniques to large-area diaphragms. When such is 
the case, however, additional facilities are available 
to the designer both in the accurate control of direc- 
tional characteristics and in providing a constant phase 
contour, independent of frequency. 

In discussing various possible forms of complete 
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electrostatic systems, a novel situation arises. The 
quality criterion of a loudspeaker usually concentrates 
on three performance parameters, as measured in an 
unlimited atmosphere. (a) Ability to produce a 
required sound intensity over the audio spectrum with 
negligible non-linearity distortion. (b) The sound 
pressure over the designated listening area should 
be independent of frequency throughout the audio 
range. (c) Operation should be aperiodic. 

Complete loudspeakers designed on the principles 
which we have been discussing are capable of meeting 
these three requirements to a new and exciting degree. 
We shall see that different designs and approaches 
differ not so much in terms of (a), (b) and (c) above, 
but in other factors of importance to quality repro- 
duction; factors which have previously had to take 
second place or have been masked in the struggle 
for (a), (b) and (c). 


Corner Mounting 


There has been a strong tendency in loudspeaker 
design to make use of the corner of a room. This is 
because at low frequencies the air load resistance for 
a given size of diaphragm 
is increased 8 times over 
that of an_ unlimited 
atmosphere. 

Since the ratio of cabinet 
“stiffness” to air load 
resistance is independent 
of diaphragm size, any in- 
crease of resistance due to 
boundary walls and floors 
fundamentally reduces the 
size of cabinet required for 
a given performance. 

As an example, the form 
of corner electrostatic 
loudspeaker illustrated in 
Fig. 2 and designed for full! 
performance down to 
40 c/s utilized an internal 
resonance with a Q of 3 
and a built-in enclosure of 
10 cu ft. Fundamentally 
the enclosure size could be 
reduced cither by (1) in- 
creasing Q, (2) reducing 
power and apparent effi- 
ciency requirements, or (3) 


Fig. 2. Wide-range electro- 
static loudspeoker in a 
resonant corner enclosure 


Fig. 3. Cylindrical electro- 
static . Each 
strip carries the full fre- 
quency range and the 
sections are coupled to 
form an electrical trans- 
mission line. The inductor 
assembly is shown below. 


restricting frequency range. Any one factor may be 
traded for any or all of the others. 

It should be noted that with the diaphragm area 
of Fig. 2 the resistance could be substantially increased 
by reshaping the whole of the low-frequency area 
near the floor so that, with the boundary reflections, 
its dimensions laterally and vertically are similar. 
Such a form, with a suitably shaped treble unit above 
it, can be designed to give a level response in direct 
radiation to the listening area, so that the (a), (b), (c) 
requirements are not affected. Homogeneity on the 
other hand, due to the physical spacing of units, is 
destroyed. This may be more important than is 
generally realized, particularly in rooms of normal 
domestic size. 

The high-frequency section (centre strip in Fig. 
2) is sealed at the rear by an enclosure of width 
equal to that of the strip and incorporating a fibre- 
glass wedge to offer almost pure resistance throughout 
the range of the unit. This sealing is necessary in 
order to maintain front air load resistance by pre- 
venting coupling between front and back. 

Fig. 3 shows an entirely different form of corner 
design. The diaphragm area covers the whole surface 
and extends around the back to form an enclosed 
cylinder. Every part of the diaphragm carries the 
whole frequency range. The surface area is divided 
into units to form a transmission line. The total 
volume is 15 cu ft. The step in diameter is introduced 
because the transmission line rotates around the top 
portion and thence around the bottom ion. The 
time delay in the sound expanding from the top 
portion to the diameter of the bottom portion is equal 
to the time delay of the electrical voltages in the 
transmission line. 

The complete assembly is 
from the corner of a room s0 t 


laced a small distance 
t the reflec- 
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tors are aiding at the lowest frequency of interest. The 
large diaphragm area together with the boundary re- 
flections provide a loading approximately equal to pc 
at 30-40c/s. Internally there is acoustic resistance 
treatment, so that there will be resistive loading at high 
frequencies, changing to a capacitive load due to the 
lumped enclosure at low frequencies. Simplified 
equivalent circuits for high and low frequencies are 
shown in Fig. 4. The turnover occurs at about 400 c/s 
and it is obvious that with constant voltage the re- 
sponse will be level above 400c/s and drop at 
6dB/octave below this frequency. This is corrected 
by progressively rematching to the amplifier below 
400 c/s. The section shape may be elliptical to give 
a degree of direction at high frequencies. 

It is obvious that the corner boundaries will intro- 
duce peaks and troughs throughout the frequency 
range. These are, however, exactly the same as occur 
naturally with live speech or music originating near 
boundaries in a room. To what degree these effects 
are important must at the present time be a matter 
of conjecture. It can safely be said that the subjective 
effect is by no means as alarming as the appearance 
of the response curve. 

The advantage of a corner position has already been 
noted. This advantage is not gained without consider- 
able detriment in other directions. If we wished to 
excite every room resonance to its fullest extent with 
a sound source of high internal impedance, we put this 
source in a corner because this is the position of 
highest impedance for every mode. In placing our 
loudspeaker in a corner therefore we are placing it in 
the worst possible position if our aim is smooth aperi- 
odic sound. 

Although the present trend appears to be to tolerate 
this state of affairs in the interest of the organ’s 32ft 
rank (or reduction of cabinet size), the inherent 
smoothness of electrostatic loudspeakers once experi- 
enced is not lightly thrown away, and there is added 
impetus in attempts to improve the loudspeaker /room 
relationship. 


Double Wall Enclosure 


The strip “twin” unit design of Fig. 2 may be built 
into a wall in such a way that most room modes are 
not excited or are excited only feebly. If it is an out- 
side wall, the rear enclosure may be added externally. 
If an inside wall it may spread over the wall so that 
from the appearance point of view it has virtually dis- 
appeared. Fig. 5 shows the general form of installa- 
tion. The strip unit extends from floor to ceiling and 
the low-frequency sections are backed by Sin wide en- 
closures 4}ft in length, with fibreglass wedges incor- 
porated. The impedances and response are shown in 
Fig. 5 (June issue), With the dimensions of this ex- 
ample, d=10in since both Sin units are coupled, and 
the response will be within 3dB of 1 kc/s response 
down to 35c/s. These figures include floor, one wall 
and ceiling, but do not, of course, include the effects 
of other room boundaries. Assuming a 2in thick wall 
for rigidity, the volume of a room of 300 sq ft floor 
area would be reduced by 2%. 

There can be no initial excitation of floor to ceiling 
modes because vertical excitation is evenly distributed. 
Modes excited in a direction parallel to the wall on 
which the speaker is mounted will be reduced in 
number. Assuming a rectangular room, the number 
of modes excited will be some four times less than 
the number excited by a corner floor position. 
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As can be seen by the following summary, this form 
of loudspeaker leaves little to be desired. 

1. The enclosure being “built-in” can be com- 
pletely rigid. 

2. The only fold in the enclosure is narrow com- 
pared to wavelength and being close to the diaphragm 
can cause no reflections in the range of that unit. 

3, The loudspeaker and its enclosure are completely 
predictable. 

4. The (a), (b) and (c) requirements previously men- 
tioned can be met virtually to perfection. 

5. Radiation throughout the whole frequency range 
is homogeneous; there is no source displacement and 
no phase problems at crossover. 

6. Total radiated energy (as well as axial pressure) 
is independent of frequency. 

7. The loudspeaker/room relationship is good. 

Item 6 deserves further mention. The normal fre- 
quency response specification of a loudspeaker is in 
terms of sound pressure produced on the axis or over 
a limited listening arc. ¢ mean spherical radiation 
(total power output) is not usually specified, although it 
will have a profound effect in a room because the 
intensity of indirect sound is dependent upon it. If 
high-frequency radiation is limited to a segment of, 
say, 90° x 30° (a typical figure) and bass radiation is 
hemispherical, and if the axis response is level, then 
there will be a step of 12dB in the mean radiated re- 
sponse. This produces an artificial step in the acoustic 
ratio (ratio of direct to indirect sound) producing un- 
natural hardening of the reproduced sound. 


Doublet Sources 


We now come to consideration of the doublet as a 
sound source and we shall see that it possesses proper- 
ties of considerable significance in improving loud- 
speaker/room relationships. By a doublet we mean a 
diaphragm, radiating on both sides. 

If we assume a 12in-15in unit (moving coil or elec- 
trostatic) mounted in a 4ft-5ft baffle, we find that the 
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Fig. 4. Equivalent circuits at high and low frequencies of 
the acoustic loading on the loudspeaker of Fig. 3 
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Fig. 5. Sectional plan showing one method of rear enclosure 
for a strip electrostatic unit. 
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acoustic system has three main faults. (1) The acous- 
tic air load falls to very low values at wavelengths 
larger than the baffle size. (2) The acoustic load is very 
irregular at low frequencies and (3) reflections from 
the baffle edge occur at higher frequencies. The 
second, and third faults can be mitigated by adopting 
peculiar shapes. 

If, instead of a baffle, we construct a composite elec- 
trostatic unit of the same area, the position is com- 
pletely altered. The resistance per unit area and the 
total working area are both increased so that the air 
load is many times that of the baffle case. The load, 
and consequently the performance, is regular and pre- 
dictable. 

The construction is that of strip units pr 
increasing in plate spacing and area from the centre 
line. Due to the air load resistances involved for each 
strip, the permissible bandwidth is reduced over that 
which could be obtained if the back radiation were 
sealed off and it is neces to split the frequency 
range into three to obtain efficiency comparable to a 
two-way “sealed” system. 

Any unloaded strip considered alone will have a 
resonant frequency when the diaphragm stiffness 
reactance equals the air load mass reactance. This 
is, however, placed below the frequency range 
of the strip, so that the mutual radiation of the 
adjacent strip carrying a lower frequency range in- 
creases the radiating area and prevents the application 
of any effective mass. The complete system is there- 
fore entirely free of resonance except at one low fre- 
quency (usually placed at 30-35 c/s). The Q of this 
resonance is adjusted to maimtain response to this 
frequency. 

The complete loudspeaker has a cosine characteristic 
and this is substantially maintained through the range. 
It cannot radiate sound in the direction of its surface, 
horizontally or vertically, so that it cannot excite room 
modes in two out of the three room dimensions. It 
will only excite modes in the remaining dimension 
when placed at a region of maximum velocity for that 
mode. (The impedance looking into the loudspeaker 
is low.) 

Having a “cosine” polar characteristic the mean 
spherical radiation is reduced by a factor of 3 at all 
frequencies, so that quite apart from freedom of mode 
excitations any colour due to the room is reduced by 
a factor of three. This is exactly analogous to a 
“ velocity ” microphone. In the same way that a “ velo- 
city” microphone is used in place of a “ * pressure 5 
microphone to reduce studio colour, this “ velocity” 
speaker will reduce colour due to the listening room. 

Listening tests comparing “pressure and 

“ velocity ” speakers of otherwise similar characteristics 
indicate that a velocity characteristic may well have 
important features for high-quality reproduction. An 
electrostatic loudspeaker of this type correctly posi- 
tioned in the room meets all requirements as did the 
“wall” form previously described, with the addition 
of an even better loudspeaker/room relationship. The 
fact that it requires to be free standing well within 
the room may or may not be advantageous. 

The more the acoustic ratio is reduced (provided 
always that it is reduced equally at all frequencies), 
the more one approaches the state of affairs that the 
pressure at the ears is a replica of the pressure at 
the position of the microphone in the concert hall or 
studio (ideal headphone conditions). It must be em- 
phasized that many arguments for and against this 
condition have been proposed. It is outside the scope 
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same feature of constant 
aspect angle already des- 
cribed. 

To summarize, the elec- 
trostatic principle is capable 
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ANGLE O 1S INDEPENDANT OF LISTENING 
POSITION WITHIN BOUNDARIES SHOWN 


Fig. 6. Stereophony from a single transmission line loudspeaker, with separate channels 


feeding each end of the line 


of these articles to enter these arguments other than 
to say that with a monaural channel the choice must 
be an esthetic one. 

A complete listening room can be designed to pro- 
duce pressures throughout the room which are more 
or less equal to the pressures at the studio micro- 
phone. 

A tube of small diameter compared to wavelength 
fitted with a piston at one end, and terminated at the 
other by a resistance of pc will give pressures any- 
where in the tube which are directly proportional to 
piston velocity and independent of frequency. Pro- 
vided that the area of the piston equals the tube cross 
sectional area, then the requirement of small diameter 
disappears. 

A rectangular room with a diaphragm covering one 
wall and correct termination on the opposite wall 
meets the requirements. The space behind the dia- 
phragm must be at least 10in deep and treated like 
the speaker in Fig. 3. The equivalent circuit is the 
same as Fig. 4. The sound absorption treatment of 
the opposite wall must ideally be several feet in depth 

Sound intensity throughout the room is independent 
of position (including the distance from the 
diaghragm). The apparent sound source is always in 
a direction perpendicular to the diaphragm and, of 
course, moves as the listener moves, 

The same loudspeaker may be used for stereophony 
With transmission line matching and feeding the 
signal at one end the wavefront will be tilted, due to 
time delay. Separate signals may be fed from either 
end to produce two tilted wavefronts, one for each 
signal, Since each apparent origin is perpendicular 
to its wavefront, the aspect angle from the listener is 
a constant and entirely independent of the listener’s 
position over a large triangular area (Fig. 6). The rela- 
tive intensity of the two signals is also constant. 

A fixed angle, two-channel system of this type 
may be obtained with a less elaborate listening 
room. The strip arrangement of Fig. 5 may be in- 
stalled horizontally instead of vertically. If each unit 
is a transmission line along its length, then two cylin- 
drical wavefronts will be produced with exactly the 
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of surmounting the present 
limitations of other methods 
of drive. It is capable of 
overcoming the present 
tweeter/woofer concept to 
produce a closely coupled, 
integrated assembly. The 
problem of loudspeaker/ 
room relationships (common 
to all loudspeakers) still re- 
mains, although the design 
versatility of the electro- 
Static makes it possible to 
design for optimum relation- 
ship if these can ever be 
defined for a monaural 
channel 

A closer understanding of 
the relative importance of 
the many factors involved 
are needed. (a) Source 
movement with frequency, 
b) Homogeneity, (c) Acoustic ratio, (d) Mode excita- 
tion, (e) Phase contour, etc. All are factors which 
can only be tentatively assessed after long usage. 

The author wishes to thank Ferranti Ltd. for per- 
mission to publish the result of work jointly carried 
out, and to acknowledge the invaluable work of 
D. T. N. Williamson, W. D. Oliphant, and their 
colleagues at Edinburgh. Thanks are due to J. Wat- 
son, J. Collinson and others at the Acoustical Manu- 
facturing Company, and to the several specialists who 
have been able to assist with problems in their own 
field. 
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Thermocouples, vacuum and air types, suitable for measure 
ment of r.f. voltages and currents in conjunction with m.< 
meters, described in leaflet giving ranges available from 
Ormandy & Stollery, 56, High Street, Brightlingsea, Essex 


Multi-range Test Meter covering a.c. and d.c. voltage, each 
in six ranges, a wrent in one range, d.c. current in six 
ranges and resistance in two ranges Specification on a 
leaflet from Measuring Instruments (Pullin), Electrin W 
Winchester Street, Acton, London, W.3. 


Printed Circuits by the “Plasmet” process Hints to 
fesigners on the preparation of suitable circuit layouts given 
in a folder from Printed Circuits, Whadcoat Street, 
London, N.4 

Test and Measuring Instruments by 
U.S.A.) obtainable in this country 
where payable 
instruments, 
London, N.19 


Ceramic Trimmer Capacitors suitable for pre-set adjustment 
f rf. and oscillator circuits in television tuners. Maximum 
capacitances from 3 to 20 pF Also electrolytics with very 
low leakage currents and subminiature celectrolytics for 
transistor circuits Technical bulletins from The Telegraph 
Condenser Co., North Acton, London, W.3 


Band-III Television Convertor with PCC84 sf. amplifier 
and ECC81 oscillator and frequency changer. Models avail- 
able for double-sideband and single-sideband receivers (for 
London area Brief technical specification on a leaflet from 
Invicta Radio, 100, Great Portland Street, London, W.1. 

Tape-to-Disc Transfer Service and other recording services 
Leaflet giving brief details and prices of records from Sound 
News Productions, 59, Bryanston Street, Marble Arch, 
London, W.1 


Hewlett-Packard 
at 8s per dollar plus duty 

Short catalogue, giving brief details of major 
from Livingston Laboratories, Retcar Street, 
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THE ADVANTAGES OF E.M.1. TRAINING 


% The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
Jucrative jobs or interesting hobbies. 


% The student is taken carefully and thoroughly 
through his chosen subject. 


% A tutor is personally allotted by name to ensure 
private and individual tuition, 


% Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


NEW. 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the correct educational sequence. 
The equipment, specially prepared and 
designed, remains your property. Courses 
Radio, Television, Electronics, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 

Amateur S.W. Radio, 


Electricity, Languages, , 


include: 


Mechanics, etc. 


Equipment supplied upon enrolment and 
remains your property, 
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Marconi Double Diversity 
Telegraph Recording Unit 


TYPE HU.12 


Shown here is the HU.12, in 
the bench mounting cabinet 
where it fits on top of the power 
unit. It can also be built into 
a standard rack which houses 


the associated receivers 


The HU.12 unit is designed for use with 
two suitable receivers of frequency shift or 
on-off telegraph transmissions in double diver- 
sity. The combined AF outputs of the 
receivers are converted into double current 
signals to operate an undulator, relay or 
other ‘space-mark’ type of equipment re- 
quiring a current up to 30 mA. No receiver 
modification is necessary except, perhaps, 
adjustment of the BFO frequency. 
Satisfactory recording is possible should the 
first oscillator drift up to + 800 c/s. 


FEATURES :- 


Electronic path diversity selector for FSK 
will function when difference between paths 
exceeds 4 db. 

Alternative DC output suitable for a low 
resistance undulator (20 + 20 ohms) is provided. 
Neon indicators for visual tuning of FSK 
reception. 

Front of panel control for pre-set ‘mark’ and 
‘space’ current adjustment, filter selection 
and signal bias. 


Over 80 countries now have Marconi equipped telegraph and communication systems. Many 
of these are still giving trouble free service after more than 20 years in operation. 


Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
Partners in Progress with The *ENGLISH ELECTRIC’ Company Limited Lc 13 


General view of the complete 
fitment. At the left-hand side of 
the centre section is the {Sin 
speaker, with the treble speaker 
assembly on the top of the fit- 
ment. The only part of the top 
that opens is on the extreme 
right-hand side where the trans- 
cription motor is situated. The 
upper part of the centre of the 
fitment is a steel drawer in 
which are contained the tope 
recorder, f.m. tuner,  pre- 
amplifier, amplifier and cross- 
over unit. Three drawers under- 
neath each accommodate 40 boxes 
of tape. Five cupboards provide 
storage space for records or tape 
and in nine small drawers tools 
and stationery are kept. The 
drawer underneath the gramo- 
phone turntable was made to 
correct dimensions to house a 
ribbon microphone. 
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A SOLUTION TO THE PROBLEM 


| T is hard to determine whether it was the difficulty 
of finding room for the 91st tape, the wish to have 
sand in the sitting room, or the fact that the new 
Garrard 301 transcription motor was so massive that 
it would not fit along the side of the Leak “ Varislope 
2” pre-amplifier in the only available space in the 
existing cabinet. They had both been mounted tem- 
porarily in tiers and it was very awkward to adjust 
the controls on the pre-amplifier by threading the 
hand under the transcription motor. Incidentally, if 
it is thought that the possession of 91 tapes is pluto- 
cratic, it should be remembered that quite a number 
of people collect thousands of stamps. 

Built-in Furniture Fitment. At last the decision 
was made. The window alcove in the sitting room 
should house an elaborate furniture unit to incor- 
porate all the equipment which had been spread 
around the room or kept in the radio-gramophone 
cabinet, This had been made specially, more than a 
quarter of a century ago, with the idea that it would 
accommodate any developments of the future. How- 
ever, this thought had now been proved to be 
erroneous, for it was designed at a time when life 
was simple and gramophone records were made to 
play at only one speed, tape machines had not been 
invented and only one loudspeaker was used at a time 
in a room 

In the window alcove there had been a writing 
desk, and at once an argument arose as to how one 
was to write letters without a desk. However, it was 
remarked that in this electronic age, one should not 
write letters at all, and writing was needed only for 
cheques. Any correspondence could be undertaken 
on tape and either transcribed by a secretary or heard 
by the recipient. 

As is usually the case in planning any new develop- 
ment, the first thing was to undertake some research 


Wiretess Worip, August 1955 


OF 


Richard 


Arbib 


LIVING WITH AUDIO 


EQUIPMENT 


and thus many Audio and High Fidelity American 
magazines were perused. In their pages are illus- 
trated the elaborate high-fidelity installations which, 
with ranch houses, Cadillacs and typewriters that 
type as though they are printing, have become the 
essential acquisitions of the successful American 
executive. However, an examination of these designs 
showed clearly that whilst they housed all the pieces 
of equipment which were considered necessary for 
the addict of high fidelity, much of the apparatus was 
situated in a way which was most difficult to operate 
It is very nice to have a tape recorder built into a 
room, but many will agree that it is inconvenient to 
have to lie on the floor to change the reels. 

Basic Principles. In designing this equipment, 
therefore, it was decided that three basic principles 
had to be observed. First, everything had to be right 
technically. For example, the pickup must be some 
distance away from the loudspeaker. All equipment 
must be accessible for operation and must be capable 
of being withdrawn from a fitment in a time not 
exceeding five minutes. To the service engineer who 
has to struggle with the servicing of many television 
sets in a day, this time may appear to be excessive, 
but in view of the reliability of the units concerned, 
it was considered that five minutes would not be an 
undue time. Furthermore, it was also thought that 
every standard unit should be unaltered. For example, 
the tape recorder should not be taken out of its 
original case, for if any section did want servicing, 
it could be withdrawn as a complete unit and thus 
returned easily to the manufacturer. 

After having attempted for some years to read the 
titles on tape boxes sideways in bookcases, it was 
decided that the majority of the tape boxes should 
be kept in drawers in such a way that they could be 
located easily. It was thought that the basic storage 
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space available should be capable of housing 100 12in 
records and 200 reels of tape. 

Although the window alcove was 7ft wide and 5ft 
deep, one snag was that a height of only 3lin was 
available under the windows. However, it was agreed 
that the whole of this space should be occupied by 
the units, loudspeakers and nine small drawers for 
stationery and odd tools which had been kept pre- 
viously in the desk. As, apparently, most wives insist 
on putting vases of flowers, photographs, ash trays 
and other bric-d-brac on top of furniture, it was 
arranged that only one small portion of the installa- 
tion should have a lid which opened. Although 
record changers may be placed in drawers, it was 
realized that a transcription motor with a pickup 
weighing only a few grams should not be mounted 
in anything movable, and thus of the whole surface 
area of 22 sq ft only 3 sq ft lifts up. 

Accommodating the Units. The basic units which 
had to be accommodated comprised a 15-in Wharfe- 
dale loudspeaker, which, from the counsels of Mr. 
Briggs, it was appreciated must be housed in a 
cabinet exceeding 9 cu ft, 8-in and 5-in speakers 
which should be mounted in an open form of baffle, 
a Ferrograph Model 2A tape recorder, a Leak TL12 
amplifier and “Varislope 2” pre-amplifier, an 
American Browning f.m./a.m. tuner, which had 
been brought over to this country long before British 
fm, tuners were available, and the Wharfedale 3-way 
cross-over network unit. Furthermore, a panel was 
required for switches. The gramophone equipment, 
for which space had to be found, was a Garrard 301 
transcription motor with a Leak moving-coil pickup 
and arm. Arrangements had to be made for feeding 
the output to the loudspeaker network, which has 


been in existence for some time and extends to prac- 
tically every room in the house. 

Owing to the comparatively low height of the top 
level of the fitment, it was decided that the only way 
in which to operate the Ferrograph and the amplifier 


controls conveniently, was to mount everything, 
except the loudspeakers and the transcription motor, 
in a drawer. From the accompanying illustrations 
it will be clear how the units are arranged. The steel 
drawer was made in two sections and welded together, 
the Ferrograph drops in on the left-hand side, the 
TL12 amplifier is in the base of the right-hand side 
Mounted above it on a shelf is the Wharfedale cross- 
over network unit to the controls of which extension 
rods have been fitted so that the potentiometers on 
the medium and treble cross-over network sections 
are controlled by knobs mounted on the top panel 
The f.m, tuner unit is mounted behind and the little 
available space in front of that is occupied by a 
felt-lined recess in which a small crystal microphone 
is kept and which is connected permanently to the 
appropriate socket on the Leak pre-amplifier. This 
unit is mounted at the front of the drawer at the 
same angle as the control panel of the Ferrograph 
A ribbon microphone is used also and this is kept in 
a special drawer below the gramophone motor. 

A potentiometer has been added at the tape input 
socket of the Leak “ Varislope 2” so that the levels 
from the Ferrograph, the tuner unit and the pickup 
are all the same, On the left of the “ Varislope 2” is 
a special control panel which has four switches and 
four jack sockets Reading from left to right (1 
switches the TL12 amplifier to the three loudspeakers 
through the cross-over unit, (2) switches the amplifier 
to the extension loudspeaker network, (3) switches the 


output of the Leak amplifier, either to the three loud- 
speakers through the cross-over unit or direct to the 
8-in loudspeaker, when it is required to reproduce 
speech only, and (4) switches off everything at the 
mains, irrespective of the positions of the switches on 
the individual units. The jacks below are: (1 
connected to the three loudspeakers, (2) con- 
mected to the external loudspeaker network, (3) 
connected to the output of the tuner, and (4), 
connected to the sound output of the television set 
which is situated in another part of the same room. 
The jack sockets are provided for the three loud- 
speakers and the extension network in case it is wished 
to feed the output of the Ferrograph direct to these 
speakers without going through the Leak amplifier. 
In the same way the tuner socket is used for feeding 
from the tuner into the Ferrograph. The tuner is 
also connected permanently to the appropriate socket 
on the pre-amplifier. 

Operation.—One length of shielded cable with 
screened jack plugs at each end and the various sockets 
are used as follows. If it is wished to record a radio 
programme the output is taken from the tuner socket 
on the small panel and fed into Input 2 of the Ferro- 
graph, the monitoring to the tape machine being 
undertaken by the gain control on it. A programme 
can be recorded without it being heard in the room 
or if it is wished to be heard in the same room or 
another room the appropriate loudspeaker switches are 
thrown and the gain control on the “ Varislope 2” 
adjusted to a suitable volume. If it is desired to 
record a television programme, the jack is plugged 
into the TV socket on the sub-panel. If the TV pro- 
gramme is desired to be heard through the Leak 
amplifier either in the same room or around the house, 
the output is fed from the TV socket to the input 
jack socket on the pre-amplifier. To record speech 
from the room the main control switch on the pre- 
amplifier is turned to “microphone” and the output 
from the pre-amplifier connected to Input 2 of the 
Ferrograph. If it is desired to reproduce a gramo 
phone record on tape, the same procedure is observed 
with the Leak main control knob in the position to 
suit the frequency response of the record concerned 

Loudspeaker Mounting.—The arrangement for the 
loudspeakers is that the section of the fitment for the 
15-in speaker has the sides made of 1-in wood, 1-in of 
sand and 4-in of plywood. The front has a port 12-in » 
6-in. On the main top of the fitment is situated the 
assembly for the 8-in and 5-in speakers. As the 
height of the alcove is only 7ft the two speakers do 
not point upwards but are at an angle of 45° into 
the room. In order to obtain a simple and attractive 
design, they are mounted on a flat baffle which is held 
by skeleton woodwork at an angle of 45°, the front 
and the sides being covered by expanded metal, and 
the back is open 

The Garrard 301 transcription motor is mounted on 
i motor board which floats on springs. Also mounted 
on the motor board is a light which illuminates the 
turntable and an extra switch which stops the motor 
without any danger of the pickup being moved. 

Cabinet Work.—The finish of the whole cabinet 
work is bird’s-eye maple for the exterior of the front 
and interior of the cupboard doors, motorboard and 
panel above the tuner unit. The top is of walnut and 
the drawers are made of mahogany veneered on the 
yutside with bird’s-eye maple 

The front of the steel drawer which accommodates 
the recorder, amplifier, f.m. tuner, etc., is a dummy 

WIRELESS 
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to the extent that it has five handles or knobs but opens 
as one drawer. The units in this drawer have, with 
the drawer, a combined weight of about 2cwt. The 
drawer is mounted on Admiralty pattern ball-bearing 
slides and moves forwards and backwards easily. The 
wood front is hinged at the top so that the recorder 
ind pre-amplifier controls may be operated without 
pulling out the drawer. 

Having all these units in a comparatively confined 
space does, of course, raise the problem of ventilation. 
This has been solved by having the underside of the 
left-hand section of the drawer completely open except 
for two channels on which the Ferrograph rubber feet 
rest. -The sides of this section of the drawer are cut 
away to coincide with the loudspeaker fret and venti- 
lation holes of the recorder case. The other side of 
the steel drawer has slots 17in x 2in cut at the lower 
ends of the back and sides. Holes are provided at 
the top of one side, in the felt-lined recess, and an 
-xpanded metal grille is mounted between the pre- 
amplifier control panel and the switch-jack panel, 
which have purposely been fixed half-an-inch apart. 

The large drawer at the side and the two underneath 
the steel drawer are of the exact dimensions to take 
boxes of 7in and 8}in reels of tape respectively. Each 
drawer takes two rows of 20 tapes which are filed with 
the titles uppermost and in line with the front of the 
drawer. Three shelves in the large right-hand cup- 
board each accommodate 25 tapes. Four smaller cup- 
boards, whilst being of the correct dimensions to 


accommodate 12in records could, of course, be used 
for the storage of tape. 

Having spent many hours in making the necessary 
drawings for the furniture fitment and undertaking all 
the wiring and connections, of course the question 


isked most frequently by other high-fidelity enthusiasts 
is, what alterations would be made if it was being 
designed all over again. The answer, quite honestly, 
is none. There is only one snag to the whole system 
which was apparent when it was planned originally, 
and that is the desirability of having the main loud- 
peaker assembly on the side of the room opposite the 


The steel drawer pulled out with 
the flap covering the controls 
turned down, The tape recorder 
s on the left with a tape splicer 
mounted below the main control 
knob. Set at the same angle as 
the recorder control panel is the 
switch panel and pre-amplifier. 
On the panel above are the knobs 
ontrolling the potentiometers of 
the cross-over unit and the dial 
and controls of the f.m. tuner. 
n the felt-lined recess a crystal 
microphone is kept and is per- 
manently connected to the pre- 
amplifier. The flap ot the top 
right-hand corner is up to disclose 
the transcription motor and 
moving coil pickup. A lamp to 
illuminate the turntable is fitted 
on the motor board. 
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control equipment, so that the volume could be ad- 
justed from a distance. With the space available this 
was not possible, and the only refinement which could 
be introduced to the system other than stereophonic 
sound, for which space is available, would be remote 
operation for the main gain control of the amplifier. 

What Next?—Other friends have said, “ Well, now 
you have everything, what can you do in the future, 
other than record and listen?” Apart from stereo- 
phonic sound which will, of course, be coming along 
later this year, work has already started upon re 
wiring the rest of the house with a system whereby 
the loudspeakers in each room will have individual 
volume controls and be operated through fourway 
switches. By this system the occupants of each room 
and the garden will have choice of the tape or record 
programmes from the equipment in the sitting room 
or the Home, Light or Third B.B.C, f.m. programmes 
This system is a development of an idea suggested by 
Douglas Lyons, of the Trix Electrical Co., Ltd. In 
one cabinet in another room three f.m. tuners, each 
tuned to a different programme, will be connected to 
three 10-watt amplifiers. The outputs of these ampli- 
fiers will be connected to three pairs of the four-pair 
cable. The remaining pair replacing the existing ex- 
tension speaker pair on the main sitting room equip- 
ment. 

The three f.m., tuners and amplifiers will be switched 
on and off by a time clock set to switch on at 7 a.m 
and off at midnight. 

Acknowledgements. — In conclusion, grateful 
acknowledgement must be made for the assistance of 
the following friends who have given much technical 
advice which has been the means of avoiding many of 
the pitfalls which fall to the experimenter who tries 
to put together the parts of different manufacturers. 
Reference is made particularly to Hector Slade of 
Garrard Engineering & Manufacturing Co., Lid., 
Harold Leak of H. J. Leak & Co., Gilbert Briggs of 
Wharfedale Wireless Works, Ltd., and E. H. Niblett 
of Wright & Weaire, Ltd. Yes, this article was dic 
tated on tape! 


Transistor Equivalent Circuits 


2.—Earthed-Emitter Function Transistors 


By W. T. COCKING, ™.LE£. 


a Part 1, we developed an equivalent circuit for 
the thermionic valve. In doing this we started 
with the experimental evidence of the character- 
istics of the valve in the form of a family of curves 
relating anode voltage to anode current for a series 
of values of grid voltage. We then approximated 
these accurate curves by a series of equally-spaced 
parallel straight lines, which we may conveniently 
call a linear approximation. The next step was to 
find an equation which would represent this approxi- 
mation algebraically and, finally, we found an arrange- 
ment of components which could be represented by 
the same equation. This formed an equivalent 
circuit. 

The accuracy with which an equivalent circuit 
represents a valve depends entirely upon the goodness 
of the linear approximation. Over any range of 
voltages and currents where the straight lines fit the 
valve curves closely, the accuracy is good. 

With the transistor, the procedure is exactly the 
same as with the valve. There is a complication, 
however, It is an experimental fact that all the 
electrodes of a transistor pass current, not two of 
them only as in the negative-grid valve. The transistor 
is more like a positive-grid valve in this respect. 
Because of this, two families of characteristic curves 
are needed to describe it and the equivalent circuit 
is more complex than that of the valve. 

The newcomer to the transistor is apt to be misled 
by certain conventions which are commonly adopted. 
Most published characteristics are for the transistor 
in the earthed-base condition and many circuit dia- 
grams show it used in this way. Also, in the usual 
transistor symbol, the base is represented by a heavy 
line which is not unlike the cathode symbol of a 
valve. It is hardly surprising, therefore, that the 
newcomer gets the impression that the base of a 
transistor corresponds to the cathode of a valve. 

The base is, of course, the equivalent of the grid 
and the earthed-base transistor is analogous to the 
earthed-grid valve circuit. To anyone accustomed 
to valve circuits, it seems very wrong-headed to make 
the earthed-base circuit the basic one of transistor 
circuit theory. Actually, there are reasons why it 
is more suitable than the earthed-emitter circuit, but 
this is not the stage at which they can well be 
appreciated, 

© the newcomer, however, the earthed-emitter 
circuit is the natural approach and this is the one 
that we shall adopt here. At first, only this circuit 
will be considered and only the junction transistor. 
This exists in two forms, the n-p-n and the p-n-p. 
It consists essentially of two pieces of n or p type 
impurity germanium with a thin slice of the opposite 
kind sandwiched between them. 
One of the end pieces functions as a source of 
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SUMMARY: As a sequel to the derivation of the 
equivalent circuit of the thermionic valve in Part 1, 
equivalent circuits for the n-p-n transistor in the earthed- 
emitter circuit are developed here. They are based upon 
the same form of straight-line approximation to the 
transistor characteristics as was used for the vAlve. 
The characteristics of the transistor are represented by 
four quantities which are easily derived from the 
characteristic curves; they are base and collector a.c. 
resistances and forward and backward current-amplifi- 
cation factors. 

It is shown that, within the limits of accuracy imposed 
by the straight-line representation of valve and transistor 
characteristics, the transistor is exactly equivalent to a 
thermionic valve having a cathode feedback resistance 
and a second resistance between grid and cathode. 


charge carriers and the other as a collector of them; 
the one is called the emitter and the other the collector. 
The meat in the sandwich functions as a control 
electrode and is called the base. Emitter, base and 
collector are analogous to the cathode, grid and 
anode of athermionic valve. With the n-p-n transistor 
the analogy is rather close, because the internal 
conduction is mainly by electrons, with the result 
that base and collector are normally maintained 
positive to the emitter and the conventional currents 
enter at base and collector and leave at the emitter. 

The p-n-p transistor, however, is rather different. 
Internal conduction is by positive “holes.” Base 
and collector must normally be negative to the 
emitter and the current enters at the emitter and 
leaves by the base and collector. There is no valve 
which behaves like this but if it were possible to make 
one with a ‘“‘cathode”’ which emitted positrons 
instead of electrons it would do so. 

The circuits of typical n-p-n and p-n-p transistors 
in the earthed-emitter connection are shown at (a) 
and (b) respectively of Fig. 1. 


The n-p-n Transistor 


In Fig. 2 are shown the general forms of the 
characteristics of an n-p-n transistor. The family of 
curves at (a) relates collector voltage and current for 
a series of values of base current, while the family at 
(b) relates base current and voltage for a series of 
values of collector current. If the curves at (a) 
were for values of base voltage V, instead of base 
current I,, they would be of exactly the same form 
as an ordinary set of valve curves and the ordinary 
equivalent circuit could be used. 

Transistor characteristics can be plotted in terms 
of V,, but it is customary to use I, instead, mainly 
because a transistor has such a low input resistance 
that we are often more interested in current than in 
voltage. 

In Fig. 2 (a), the dotted lines represent a linear 
approximation to the real characteristics upon which 
we base our equivalent circuit. We proceed in the 
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Fig. |. The circuit diagrams of 
a simple transistor amplifier 
are shown at (a) for an n-p-n and 
at (b) for a p-n-p transistor. 


Ee 


j 


(4) 


same way as in the case of the valve, which was des- 
cribed in detail in Part 1. Some line, not shown, 
passing through the origin, represents a resistance of 
value pg, = V,/I, The slope resistance 8V,/3I, 
has the same value for this line. For any other line 
the value V,/I, does not apply but, since the lines 
are all parallel, they all have the same slope resistance 
which is, therefore, defined as 


Pa, = SV,/al, + ; ne Tr (1) 


We are, for the present, using the Greek letter 
rho to represent resistance instead of the more usual 
r, because the latter is commonly used in equivalent 
circuits derived for the earthed-base connection and 
we want to avoid any confusion between the two. 
We are using the subscripts “22” to denote what, 
by analogy with the valve, we may call the collector 
a.c. resistance, because that is customary with transis- 
tors. This resistance, which we call p,,, is the transis- 
tor equivalent of the anode a.c. resistance of a valve. 

The particular line in Fig. 2(a) for zero base current 


+I, 


(a) 
Fig. 2. Collector (a) and base (b) characteristic curves for 


an n-p-n transistor. The dotted lines represent ideal 
straight-line approximation to the characteristics. 


Fig. 3. D.C. equivalent circuit of an n-p-n transistor, The 
output side is shown at (a) and the input at (b). 
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(b) 


(I, = 0) cuts the current axis at some current I’,. 
The equation for the line through the origin is 
a V./ Pes 
The equation for the line I, = 0 becomes simply 
I, = I’, + Ve/Pes 
and this derivation is exactly analogous to that for a 
pentode valve, Fig. 9 of Part 1. 
We now define a current amplification factor 
a = 81,/al, .. as éu (2) 


for constant V,. This is merely the ratio of a change 
of collector current to the change of base current 
which causes it. The complete equation for Fig. 2(a) 


now becomes 

I, = I’, + al, + Vo/Pas 
which is more conveniently written as 

o ™ Topas I’.pae — Aly Pos 

Now what does this represent? On the left-hand 
side, V, is the externally applied collector-emitter 
voltage and is not part of the equivalent circuit of 
the transistor itself. I,p,, is an internal voltage 
drop due to the current I, flowing through a resistance 
Peo l'ehee and al,p,, can be taken to represent 
e.m.fs acting round the circuit to assist V, but internal 
to the transistor. The first term of the pair accounts 
for the offsetting of the I, = 0 line of Fig. 2(a) from 
the origin; the second accounts for the effect of base 
current upon collector current. 

The complete circuit which the equation represents 
is thus one like Fig. 3(a) in which the transistor part 
is shown boxed. It is the same as a valve equivalent 
save for the labelling of the elements. 

Now consider the base characteristics of Fig. 2(b). 
A line through the origin represents a resistance 
pP,, = V,/I,. This has a slope resistance 4V,/4l, 
which is the same for all lines. ‘We, therefore, define 
the base a.c. resistance as 

Pa 5V,/sI, es i. ° (3) 
for constant I,. 
The equation for the 1, = 0 line is 
1, I’, Vo/ Pas 

We now define a reverse current amplification 

factor as 

b 4I,/al, - 24 os a (4) 
for constant V,. This is the ratio of a change of base 
current to the change of collector current responsible 
for it. The negative sign comes in because it is con- 
venient to have 6 as a positive number and 41,/4I, 
is itself negative since an increase of I, reduces I,,. 
The complete equation is now 

pm Vy — Ol, + Vesey 
This is conveniently written as 
Vo = Tyeis — Vor + Ol eras 

This has the same interpretation as the one for the 
collector circuit and so a circuit to which this applies 
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Fig. 4. Complete d.c. equivalent circuit of an n-p-n transis 
tor. for a p-n-p transistor all voltages and currents are 
reversed. 


some 
ees he 


Fig. 5. This diagram as a whole is a graph of a resistance 
in series with a battery. The part in the first quadrant 
approximates an n-p-n transistor, while the part in the 
third quadrant approximates a p-n-p transistor. 


has the form shown in Fig. 3(b). However, since 
bI.~,, has the opposite sign to al,p,, it is connected 
the other way round, to oppose the external driving 
voltage. 

The two circuits of Fig. 3 represent the input and 
output parts of the transistor and together, as in Fig. 4, 
they form one equivalent circuit of the n-p-n transistor. 
It is valid for d.c. conditions and accurate in so far 
as the linear approximations to the transistor character- 
istics are accurate. 


The p-n-p Transistor 


We have now to consider the p-n-p transistor. 
It is an experimental fact that its characteristics are 
of the same form as those of the n-p-n but with all 
the positive signs changed to negative. Because of 
this, the characteristics are usually drawn upside 
down compared with Fig. 2. Because ail the signs 
for voltage and currents are reversed, it follows that 
the same equations apply with the signs of all voltages 
and currents reversed, and so the equivalent circuit 
of Fig. 4 also applies to a p-n-p transistor if all voltages 
and directions of current flow are reversed. 

It should be noted that the reversal of signs applies 
only to the currents and voltages. The quantities 
Pi Poe @ and 6 still remain positive. Each of these 
terms is the quotient of a voltage by a current or the 
ratio of two currents and the quotient or ratio of two 
negative quantities 1s positive. 

All this may be a little clearer from Fig. 5. Viewed 
as a whole, the diagram represents a resistance in series 
with a battery. The line I, = 0 is for a resistance 
alone and is merely the graphical representation of a 
simple resistance. Inserting a battery in series with 
it to aid the external voltage V, shifts the line upwards; 
inserting it to oppose the external voltage shifts it 
downwards. 
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Fig. 6. This diagram illustrates the transformation of 
Fig. 4 into a different equivalent form. At (a) bli.p,, is 
made common to both base and collector circuits, but its 
effect in the latter is nullified by the extra battery of the 
same value opposing it. In (b) this common battery is 
replaced by a resistance p,, the voltage being developed 
across it by the current through it. 


The characteristics shown by full lines in the 
top right-hand quadrant are by themselves those of an 
ideal mp-n transistor. Those in the bottom left-hand 
corner are those of an ideal p-n-p transistor. The 
dotted parts are non-existent for transistors. The 
whole diagram can be expressed by one equation 
which, using the transistor symbols, is 


I, = al, V./ Pes 


For the n-p-n transistor V, is positive and I, is 
positive and only the top right-hand part of the diagram 
exists. Theoretically, I, can then be negative as long 
as al, < V./pes, but usually I, is positive. For a 
p-n-p transistor, V, and I, are negative and only the 
bottom left-hand part of the diagram exists. Again, 
I, can be of opposite sign and so positive, but it is 
usually negative 

One can see, however, quite clearly that p,, and a 
must be positive with both types of transistor for, 
with parallel straight lines, the values of these quantities 
are independent of the part of the diagram at which 
they are taken. 

Reverting now to the equivalent circuit of Fig. 4, 
it is possible to transform this to a different arrange- 
ment of its parts which is sometimes convenient. 
The first step in doing this is shown in Fig. 6(a). 
The only changes that we have made here are to 
move the positive terminal of al,p,, from earth to the 
junction of I’,,, and bI,p,, and to insert another 
battery bI.,, in series with it. These make no 
difference, for the two batteries bI,p,, oppose each 
other in the collector circuit, so the positive terminal 
Of al, po, is still at earth potential. 

The next step is to replace the bI,p,, battery 
common to both circuits by a resistance and to arrange 
matters so that the voltage drop produced by the 
currents I, and I, produces the necessary e.m.f. 
The circuit then takes the form shown in Fig. 6(b). 
If (a) and (b) are to be identical, then all similar 
voltages and currents must always be the same for 
each. The conditions for identity are then easily 
found by writing the mesh equations and equating the 
coefficients of the same currents and voltages. 
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For Fig. 6(a) (or Fig. 4), we have for 
mesh 


Va = Ipeas - 
and for Fig. 6(b) we have 
Vi = Ty Cm + 


Therefore, p,, = py 


lye. + bI.pi 


Pe) — Vora I.p, 
+- p, and bp,, Pe 
For the second mesh we have for Fig. 6(a) (or Fig. 4 
V. I, Pee I’, P22 
while for Fig. 6(b) we have 
V I (po + Pp.) - 


hence pos Pe 


al, pas 


L’-P22 ~ ToPm + Tore 


p, and Apes Pm Pe 


Collecting these results, we find that for identit 
we must have 
— Pes Pe = bay; 

Pe Pes —~ Pes Pm “= 2Paa + Pe 

The resistance p,, may be a little confusing at first 
since it does not appear in Fig. 6 as a resistance. It 
is, perhaps, better to regard p,, as a multiplier for I, 
which has the dimensions of a resistance and which 
when multiplied by I,, gives the magnitude of the 
internal e.m.f. of the transistor. 

The circuit of Fig. 6, like that of Fig. 4, represents 
the static characteristics of an n-p-n transistor in so 
far as the linear approximation to those characteristics 
is valid. The circuit for a p-n-p transistor is the 
same, but with the polarities of all voltages and the 
directions of all currents reversed. 

The usual equivalent circuit is for a.c. conditions 
only and we could have derived this directly. How- 
ever, some confusion between the two kinds of 
junction transistor is avoided if the d..c equivalent 
circuit is first derived as a stepping stone, and we 
shall actually find a use later on for the d.c. circuit. 

The first step in producing an a.c. equivalent circuit 
is to produce one which is valid for both d.c. and a.c. 
We can then get the a.c. one merely by taking away 
the d.c. part. 

Hitherto, the circuits have been, strictly, d.c. 
ones and we obtain the combined a.c. and d.c, equiva- 
lents exactly as we did for the valve by letting each 
voltage or current be equal to the sum of a mean d.c. 
omponent and an a.c. component. Using the sub- 


Ps, Pu 


script “‘m” to denote this mean component and a 
small letter for the a.c. component, a voltage, say 
V,, will become V,,,, + v. In Fig. 4, therefore, we 
replace V, by V,,, + Us» I, by Imm + tes Ve DY Vem 4 
v, and I, by I,,, + i,. The currents I’, and I’, are 
pure d.c. quantities and are not affected. 

We can now draw the complete equivalent circuits 
for Fig. 1 as in Fig. 7 and these are valid for both 
d.c. and a.c. conditions within the limits imposed by 
the linear approximation, Notice that in both Figs. 
1 and 7 the input voltage v, is of opposite polarity 
with respect to earth for the p-n-p transistor (b) 
compared with the n-p-n transistor (a). This is done 
for simplicity, so that the positive half-cycle of input 
voltage in both cases acts to assist E,. 

Exactly as we did with the valve, we can now drop 
all the d.c. terms from Fig. 7 to leave only the a.c. 
ones, and we then get Fig. 8. It is very important 
to notice that the two circuits (a) and (b) are essentially 
identical. All the voltage generators of (a) are re- 
versed in polarity in (a) compared with (b), and so 
are all the directions of the currents. If, therefore, 
we reverse the polarity of v, in (b) so that it is positive 


R A 
pues oy 
- is - + 
VY, (~ Vy 


a) Dp t. ~ 


+ ~ [2P22's 
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(b) 


The a.c. equivalent circuits of Fig. | are shown 
Since all voltages and currents in (b) are reversed 


Fig. 8. 
here. 
as compared with (a), 


the two circuits are identical. 


at 
beP22 


, 
CPrrtnm 


Fig. 7. The full a.c. and d.c. 
equivalent circuits of Fig. |! 
are shown here for (a) an a-p-n 
transistor and (b) a p-n-p type. 
The a.c. inputs are of opposite 
polarity in the two, 
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Fig. 9. An alternative equivalent circuit to that of Fig. 8 
is shown here. This is the one most often used for the 
transistor. 


’ 
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Fig. 10. A valve circuit which has an equivalent circuit the 
same as that of Fig. 8 and which, therefore, represents 
@ transistor, 


to earth as it is in (a), the direction of i, must be 
reversed and this will reverse the polarity of the 
generator ap,i, and hence the direction of i,. In 
turn, the polarity of the generator bp,,i, will reverse. 

It follows that the a.c. equivalent circuit is exactly 
the same for both n-p-n and p-n-p transistors, 

This equivalent circuit can actually be used to 
represent, not only junction transistors, but any 
device whose characteristics can be expressed by two 
families of curves similar to Fig. 2. It can, therefore, 
also be used for the point-contact transistor (although 
it is not always easy to obtain these curves for this 
device) and for a positive-grid thermionic valve. For 
a negative-grid valve the grid current is zero, so p,, 
is infinite and 6 is zero; the left-hand half of Fig. 6 
then disappears. The right-hand half forms the 
usual valve equivalent circuit if wv, replaces aiy po. 

There are a great many alternatives to Fig. 8. Some 
of them are just ordinary circuit transformations of 
Fig. 8; others are similar but depend on other quan- 
tities than p,;, 9», a and } for defining the transistor 
characteristics. A particularly common alternative to 
Fig. 8 is shown in Fig. 9; it is the a.c. version of Fig. 
6(b). The relations between the two are easily 
obtained but, as the procedure is exactly the same as 
for the d.c. circuit and the relations so derived are the 
same, it is unnecessary to repeat it. 

The form of equivalent circuit shown in Fig. 9 
is actually the one most used in the literature, although 
it is usually derived for the earthed-base circuit 
rather than the earthed-emitter. Generally, the one 
of Fig. 8 is to be preferred because it leads to simpler 
design equations. The one of Fig. 9, however, has 
the merit that it is an obvious equivalent circuit of a 
thermionic valve plus a pair of resistances. In other 
words, a real valve circuit can be built which will 
simulate an earthed-emitter transistor. 

In Fig. 9, the elements p, and i,p,, are the same 
as the equivalent circuit of a valve if p, r, and i, p,, 
pv,. If they are replaced by a valve, p, becomes a 
cathode resistance and p, a grid-cathode resistance 
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across which v, is developed by i,, 80 o, = ipp, 
and therefore, » = p,,/p,. The circuit thus has the 
form shown in Fig. 10. 

This circuit is a good one as an analogy for an 
n-p-n transistor for its characteristics are obvious to 
anyone versed in valve circuits whereas those of a 
transistor are not so readily apparent. 

It is instructive to insert some numerical values, 
A junction transistor may have p, = 750 Q, p, 
45kQ, p, 35 2 and p,,=1.5 MQ. The equiva- 
lent valve may thus have a resistance of 45 kQ which 
is quite feasible and a » of 1,500,000/750 2,000, 
which is rather impracticable, for it means a mutual 
conductance of 2,000/45 — 44.5 mA/V. 

The transistor is thus equivalent to a superlatively 
good valve spoilt by a very low input resistance. 
It is so much spoilt, in fact, that the overall gain 
is no better than that of quite an ordinary valve. 

So far, we have said little about the point-contact 
transistor. In fact, the same method of approach is 
possible and the same equivalent circuits are applicable. 
In practice, however, difficulties arise in obtaining 
characteristics of the same form as those of Fig. 2 
because, in the earthed-emitter connection, the point- 
contact transistor can have negative input and output 
resistances. It needs careful use in this circuit if 
it is to be stable. 

Because of this, it is usual to plot its characteristics 
for the earthed-base connection, in which it is in- 
herently stable, and, because this is done for the 
point-contact transistor, it is quite common to do it 
also for the junction types. Transistor characteristics 
and constants are more often published for the 
earthed-base connection than for the earthed-emitter, 
however the transistor may be used. It is necessary, 
therefore, to consider the earthed-base transistor in 
some detail and this we shall do in Part 3. 

To be continued) 


L.EL.E. Awards to Authors 


THE major premium of the Institution of Electrical 
Engineers for a paper read or accepted for publication 
during the last session—the Institution Premium (value 
£50)—is to be given to Dr. D. M. MacKay, of London 
University, author of “High-speed electronic-analogue 
computing techniques.” The John Hopkinson premium 
£25) goes to Dr. M. J. Kelly and G. W. Gilman (Bell 
Telephone Labs.) and Sir Gordon Radley and R. J. 
Halsey (G.P.O.), authors of the paper “A transatlantic 
telephone cable.” 

Dr. N. W. Lewis (G.P.O.) is awarded the Blumiein- 
Browne-Willans premium (£20) for his paper “ Waveform 
responses of television links.” The Fahie premium 
£10) goes to J. M, C, Dukes (S.T.C.) for “ The effect 
of severe amplitude limitation on certain types of random 
signal,” and the Webber premium (£10) to W. E. Will- 
shaw (G.E.C.), Dr. H. R. L. Lamont (R.C.A.) and E. M 
Hickin (G.E.C.) for “ Experimental equipment and tech- 
niques for a study of millimetre-wave propagation.” 

The premiums to be awarded for papers presented to 
the Radio Section are: Duddell (£20) to E. G. Rowe, 
P. Welch and W. W. Wright (S.T.C.) for “ Thermionic 
valves of improved quality for Government and industrial 
purposes”; Ambrose Fleming (£10) to Dr. P. E. Axon, 
Cc. L. 8S. Gilford and D. E. L. Shorter (B.B.C.) for 
“ Artificial reverberation”; a £10 premium to H. Page 
and G. D. Monteath (B.B.C.) for “Vertical radiation 
patterns of medium-wave broadcasting aerials”; a £5 
premium to M, W. Gough (Marconi’s) for “ Some features 
of v.h.f. tropospheric propagation,” and another £5 
premium jointly to R. Glass, G. D. Sims and A. G. 
Stainsby (G.E.C.) for “ Noise in cut-off magnetrons.” 
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Why Ediswan Clix P.T.F.E. 
Valveholders are widely used 
in B.B.C. Television equipment 


Large quantities of Ediswan Clix P.T.F.E, Valve- stringent valveholder applications. 


holders are used in B.B.C, Television equipment. 
Only the combination of the finest insulation 
P.T.F.E., the most efficient contact material - 
Berylium copper — and Ediswan Clix design and 


manufacture can match the requirements of 


efficiency and reliability in this and all other 


Ediswan Clix P.T.F.E. Valveholders are fully 
type approved for Services Grade 1, Class | con- 
ditions. Full details of these valveholders and 
other components in the Ediswan range are given 
in catalogue CR. 1681. Manufacturers and 
Development Groups may have a copy on request. 
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RADIO, TELEVISION & ELECTRONIC COMPONENTS 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London 
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British Tanks for Switzerland 


Standard Jelephone et Radio SA’ 


Zurich, 


Transmitting 


Information 


Vis people are of the opinion that when a 
colour television system is finally adopted for 
this country it will be a version of the American 
N.T.S.C. compatible system, scaled down to fit 
British standards.* The ultimate choice of system 
largely depends, of course, on the recommendations 
of the Television Advisory Committee, and they will 
no doubt have several alternatives to consider when 
the time comes. One possible candidate, for example, 
could be the frame-sequential system and another 
the version of the N.T.S.C. system in which the 
colour information is transmitted in a different 
channel (or even band) from the brightness informa- 
tion. Be that as it may, the T.A.C. have already 
voiced the opinion (some may think quite wrongly) 
that British colour television ought to be compatible, 
which is as good as saying, in the present state of 
the art, that it ought to be something very much 
like the N.T.S.C. system, with the colour transmitted 
either inside or outside of the monochrome band. 
Undoubtedly this would be popular with the B.B.C., 
because it would involve very little change to their 
existing black-and-white transmitting equipment— 
only the addition of colour circuits. It may be sig- 
nificant, too, that the two major demonstrations 


* See for example “ Colour Television on 405 Lincs" Wireless World, 
June, 1954 
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SIGNALLING TECHNIQUE IN 
THE BRITISH N.T.S.C, SYSTEM 


of colour television so far, by the rival firms Marconi 
and E.M.I., have both been using compatible systems. 

On the assumption that a version of the N.T.S.C. 
system may well be adopted in Britain (and Wireless 
World is not necessarily in sympathy with the idea), 
it would perhaps be worth while looking at some 
of the aspects of the system which have not been 
fully explained in this journal so far. These are 
mostly to do with the processing of the colour informa- 
tion for transmission—a business which is quite 
significant in that it has some bearing on the design 
of domestic colour receivers. The transmission of 
the brightness inforrnation is not so important because 
it is virtually the same as the transmission of black- 
and-white pictures in our existing system—and in 
fact the brightness channel of colour receivers would 
look very much like the whole of the present mono- 
chrome receivers. 

Wireless World has already explained the basic 
principles of the N.T.S.C. type of system* but 
it may be as well to recapitulate some of the charac- 
teristic features. At the transmitting end the colour 
information from the colour camera is separated 
into two main components, a signal conveying the 
brightness information of the picture and a signal 


* “American Colour Television,” Wireless World, November, 1953 
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Fig. |. Block schematic (very simplified) of the transmitting end of the British N.T.S.C. system. The section to the right of the 


broken line contains the circuits for producing the modified colour-di fference signals from the original ones (to the left 
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carrying the colour information (i.e. hue and satura- 
tion). The brightness signal is received on existing 
monochrome television sets as a black-and-white 
picture, while in colour receivers it is recombined 
with the colour signal to produce a complete colour 
picture. We explained how the colour information 
was produced in the form of two colour-difference 
signals, E,—-E, and E,—Ey (as shown on the left 
of Fig. 1), which were transmitted as amplitude 
modulation on two components of a sub-carrier 
having a phase difference of 90° between them. The 
two components were combined, as shown by the 
vector diagram Fig. 2(a), to produce a single colour 
signal which carried hue information by phase modu- 
lation and saturation information by amplitude 
modulation. (Fig. 2(b) shows the various phase 
angles of the colour signal and the colours which 
they represent The sub-carrier was actually sup- 
pressed and the remaining sidebands were trans- 
mitted within the same band as the brightness signal 
by a process of frequency interleaving. 

This description was actually of an early version 
of the N.T.S.C. system. The system which is now 
being used is basically the same, but the two colour- 
difference signals have been slightly modified. They 
are now each composed of certain proportions of 
both of the original colour-difference signals. These 
proportions are arranged so that one modified colour- 
difference signal conveys colour information ranging 
from orange to bluish-green (cyan) and the other 
colour information ranging from yellowish-green to 
purple In the British version of the N.T.S.C. 
system* the orange-cyan signal is allowed a band- 
width of about 1 Mc/s while the yellowish-green- 
purple signal is restricted to about 400 kc/s. 


Human Colour Vision 


This modification to the system is actually a method 
of processing the colour information which takes 
advantage of the limitations of the eye’s colour vision 
to secure the best possible transmission conditions 
within the limitations of the signalling channel. 
Our November 1953 article on the N.T.S.C. system 
has already explained that the human eye is insen- 
sitive to colour in very fine detail and only per- 
ceives it in the form of brightness changes. The 
N.T.S.C. system therefore does not transmit the 
very fine detail of the picture through the colour 
channel, but leaves it to the brightness channel, 
which has the full 3-Mc/s bandwidth available to 
handle it. With very coarse detail the eye is able 
to perceive the colours properly, but as the coarse 
detail is represented by a video signal of low informa- 
tion-content the bandwidth of the colour channel 
here can be quite small—in fact about 400 kc/s. 

In between these two extremes there is a grade 
of moderately fine picture detail where the eye is 
only partly effective in its colour perception. It is 
aware of the existence of colours but cannot dis- 
tinguish between them properly—in fact it is partly 
colour-blind. For example, blue and yellow are 
confused with grey, brown is difficult to distinguish 
from crimson, and blue is confused with green. 
Reddish colours, however, remain clearly distinct 
from blue-greenish colours, and, in fact, the eye 
tends to interpret all other colours in terms of these 
two opposites, or mixtures of them, With this moder- 


* “Colour Television on 405 Lines,” Wireless World, June, 1954 
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ately fine grade of picture detail, then, colour vision 
degenerates from being a three-colour process to a 
two-colour process. 

The effect can be illustrated in graphical form on 
the well-known Maxwell colour triangle, Fig. 3. 
Here the three primary colours are at the three 
corners, while other colours produced from mix- 
tures of them can be specified by the spatial positions 
of points within the triangle. With two-colour vision, 
this diagram becomes nothing more than a straight 
line, as shown, running from orange to cyan across 
the original triangle. All possible colours in this 
two-colour system can then be specified by distances 
along the line instead of by spatial positions within 
the two-dimensional diagram. (It is interesting to 
note that orange and cyan are the two basic colours 
which have been found by experience to give the 
best approximation to reality in two-colour photo- 
graphy.) 

The orange-cyan line, then, represents the “‘ working 
characteristic ’’ of the eye on colour detail of medium 
fineness. In the British N.T.S.C. system this par- 
ticular grade of detail is represented by a band of 
video frequencies of up to about 1 Mc/s. The trans- 
mission circuitry is therefore arranged so that colours 
in the orange-cyan range are conveyed by a particular 
signal—the modified colour-difference signal, as 
mentioned above—which is, in fact, allowed this 
l-Mc/s bandwidth. The other modified colour- 
difference signal conveys the remaining range of 
colours, yellowish-green to purple (also shown in 
Fig. 3) which, when combined with the orange- 
cyan range, give complete three-colour reproduction. 
But as the eye is only sensitive to three-colour repro- 
duction in very coarse detail it is possible to transmit 
this yellowish-green to purple signal with quite a 
narrow bandwidth, in fact about 400 kc/s. Thus, 
considering the system as a whole, one can see that 
the transmitted picture information is divided into 
three categories—coarse picture detail (up to 400 kc/s) 
which is transmitted in full colour; moderately fine 
detail (up to 1 Mc/s), transmitted in two colours; 
and very fine detail (up to 3 Mc/s) which is only 
transmitted as brightness changes as in an ordinary 
monochrome system. 

The actual method of producing the modified 
colour-difference signals can be seen from Fig. 1. 
In the first place, the brightness signal, E,, which 
provides the black-and-white picture for existing 
receivers, is formed by adding together certain 
proportions of all three primary-colour-component 
signals from the camera. The colour difference 
signals E, —E, and E,—Ey, are obtained, as explained 
in the November 1953 article, by adding a phase- 
inverted version of Ey, (that is —E,) to E, and E,, 
the purpose being to remove the redundant brightness 
information which exists in E, and E,. Green is not 
transmitted separately because it can be obtained 
at the receiver by subtracting the sum of the red 
and blue signals from the brightness (or ‘‘ white ’’) 
signal. 

More adding circuits are now brought into play to 
form the modified colour-difference signals from the 
original ones. First of all the orange-cyan signal. 
To produce this, 74% of E,—E, is added to 27% of a 
negative quantity, —(E, -£,), which is obtained by a 
phase inverter from the positive E,—E, signal. This 

~(E,—E,) signal in fact represents the opposite or 
complementary colour of blue, which is yellow, and 
one can see that 27% of yellow added to 74% of red 
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Fig. 2 (a). Vector diagram show- 
ing how, in the earlier N.T.S.C. 
system, the colour signal was 
produced from two colour-differ- 
ence signals. in (b) are some of 
the phase angles taken up by the 
colour signal and the colours they represent. (Red is displaced 
from Ey —Ey because it is a resultant of Eg —Ey and E,—Ey 
and although Ey is zero the Ey makes E,—Ey into a minus 
quantity.) 
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will produce orange. Thus the modified colour- 
difference signal coming out of the adding circuit 
now represents the orange in the picture (or colours 
seen as orange) directly, whereas before it was con- 
veyed indirectly by two separate components in the 
E,-—E, and E,—E, primary colour channels. 

It is easy to see that yellow and red added together 
will produce orange, but what about the cyan end of 
the ‘‘ working characteristic” in Fig. 3? When 
colours in this part of the spectrum (or colours which 
the eye interprets as cyan) appear in the picture 
E, —E, becomes a negative quantity —(E, —E,), which 
represents the opposite of red, or peacock blue, while 
the —(E,—E,) goes back to positive, which of course 
represents blue. The added proportions of the two 
then produce cyan, which lies between blue and 
peacock blue on the colour triangle. In other words, 
the colour signal vector which represented orange in 
the first instance, at “‘ 11 o’clock”’ in Fig. 2(b) under- 
goes a 180° change of phase and appears at ‘‘ 5 o’clock ” 
between blue and peacock blue. For the other modified 
colour-difference signal (yellowish-green to purple) 
the two constituents are 41% of E,—E, plus 48% 
of E,—Ey. When these values are positive they add 
to give the purple (“‘ 2 o’clock” on Fig. 2 (b) ) and 
when they are negative they give the yellowish-green 
(** 8 o’clock ” on Fig. 2 (b) ). 

After the two signals are formed they are passed 
through band-pass filters as shown. The result is 
that both of them are effective and give three-colour 
reproduction for video frequencies up to 400 kc/s 
coarse picture detail), while at video frequencies 
between 400 kc/s and 1 Mc/s (moderately fine detail) 
only the orange-cyan signal is transmitted, giving 
the two-colour reproduction to which the eye is 
physiologically restricted in this range. As was 
mentioned above, the two colour-difference signals 
in the earlier N.T.S.C. system were transmitted by 
being modulated on to two components of a sub- 
carrier, displaced 90° in phase, which were then com- 
bined to form a single r.f. signal (Fig. 2 (a) ). The 
modified colour-difference signals in the British system 
are handled in exactly the same way, the orange- 
cyan signal being designated E, and the yellowish- 
green to purple signal Eo. 

At this point one might be inclined to ask: why 
bother to restrict the Ey signal to about 400 ke/s 
bandwidth when the E, signal is already causing the 
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final r.f. colour signal to take up a full 1 Mc/s ? The 
answer to this is bound up with the problem of avoid- 
ing mutual interference and cross-talk between the 
various component signals in the complete trans- 
mission channel (see Fig. 4). 

First of all it is essential that the colour signal, 
which is transmitted within the same 3-Mc/s band 
as the brightness signal, shall have minimum visibility 
on the screens of black-and-white receivers. One 
of the expedients necessary to achieve this is to make 
the colour sub-carrier frequency as high as possible 
so that the pattern it produces on the screen will 
have a very fine structure. Now with a high sub- 
carrier frequency, placed well to the right as in Fig. 4, 
it is clearly only possible to transmit the lower side- 
bands of a 1-Mc/s colour signal in full, the upper 
sidebands being partly removed by the upper limit 
of the 3-Mc/s pass band. If both E, and E, were 
given the full 1-Mc/s bandwidth they would both 
have sidebands like E, in Fig. 4. Transmission of 
these two signals on the same sub-carrier would be 
satisfactory over the small band where double-side- 
band operation is possible, but beyond this point the 
missing upper sidebands would have the effect of 
introducing spurious signals into the E, channel from 
the E, channel and vice versa, The result on the 
receiver screen would then be incorrect colour re- 
production at the edges of objects. 


Overcoming Colour Cross-Talk 


By restricting the Ep, signal to a bandwidth of 
about 400 kc/s, however, this cross-talk problem is 
overcome, simply because over the range where 
E, consists only of single (lower) sidebands (400 kc/s 
to | Mc/s), there is no E, signal for it to interfere 
with. In other words, the two colour-difference 
signals E, and E, are transmitted together on the 
same sub-carrier only in the video frequency range 
where double-sideband operation is possible for 
both, and consequently no interference occurs between 
them. The sub-carrier frequency is positioned so 
that this d.s.b. range is big enough to accommodate 
the band of video frequencies for which three-colour 
reproduction is effective. Beyond 400 kc/s a single 
colour-difference signal is transmitted, E,, in the 
form of a set of lower sidebands, and only this one 
signal is necessary because the viewer’s eye cannot 
perceive anything more than the two-colour in- 
formation which it conveys. In the British N.T.S.C. 
system the sub-carrier is placed at 2.66 Mc/s, and 
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Fig. 4 Frequency characteristic of the 3-Mc/s vision 
channel of the British N.T.S.C. system, showing how the 
sub-carrier and its sidebands carrying the colour information 
are placed relative to the upper limit of the pass band 


Fig. 5. Vector diagram of the 
E; and Eq signals and their 
resultant colour signal, show- 
ing how the colour signal 
vector can also be separated 
into components equivalent to 
Ey, Ey ond Eg—Ey. The 
angles taken up by the colour 
signal vector with the various 
colours are the same as in 
Fig, 2 (b). 


COLOUR SIGNAL 


this represents a compromise between two conflicting 
requirements——mitigating the interference pattern 
on the screens of black-and-white receivers and 
avoiding colour cross-talk 

Colour information in the British N.T.S.C. system, 
then (as in the American system), is transmitted not 
in terms of the well-known primary colours red, 
green and blue, but by another group of colours 
which are more suited to the characteristics of the 
signalling channel (including the human eye). In 
the earlier system the red, green and blue primary- 
colour information was converted into two colour- 
difference signals which were finally combined into a 
complete colour signal; this represented the hue of 
the colour by its phase angle and the saturation by 
its amplitude he modified primaries in the later 
system are also transmitted as colour-difference signals 
in a similar fashion and the transmitted colour signal 
has the sarne phase angle and amplitude as before for 
a given hue and saturation—that is, for video fre- 
quencies up to about 400 ke/s. Between 400 kc/s and 
1 Mc/s only one of the modified colour-difference 
signals is in operation, giving two-colour reproduction 
along the orange-cyan line in Figs. 2(b) and 3. The 
vector representing the transmitted colour signal then 
does not rotate through all the positions shown in 
Fig. 2(b), but rises and falls along the line marked 
ORANGE-CYAN (in both positive and negative 
directions) 

As far as the receiver is concerned, then, it is 
presented with a colour signal which is modulated in 
both phase and amplitude, and from these modulations 
the original colour information has to be recovered. 
The technique usually adopted makes use of syn- 
chronous detectors. The incoming sidebands are 
mixed with two local oscillations which have the 
same frequency as the colour sub-carrier but are 
displaced 90° in phase (as at the transmitting end). 
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One mixer then recovers the E, signal as a product 
while the other recovers the E, signal, and from these 
the original E,, E, and E,, primary-colour-component 
signals are eventually obtained. 

It is important, however, that the two local oscilla- 
tions shall have the same phases as the two sub-carrier 
components at the transmitting end, otherwise they 
will not recover the E, and E, signals but something 
The point is illustrated by the vector diagram 
Fig. 5, which shows the final colour signal and the E, 
and Ey signals from which it is composed. Here, as 
in Fig. 2(a), the colour signal vector is a resultant 
formed by the two component vectors E, and Eo; 
and these component vectors indicate the phases 
which the oscillators at the receiving end must have if 
E, and E, are to be recovered. It is clear, however, 
that the resultant vector can be separated into many 
other pairs of components, apart from E, and E>, all 
having the 90° phase displacement between them. In 
practice this can be done at the receiver by altering 
the phases of the two synchronous-detector oscillators 
—and, in fact, these phases can be shifted so that the 
detectors recover not E, and E, but two components 
equivalent to E, —E, and E, —Ey in Fig. 1, the original 
colour-difference signals. 

Thus, at the receiving end, the colour information 
can be obtained in two different forms, either as E, 
and Ey, signals giving wide-band colour information, 
or as E, — Ey and E, — Ey signals giving narrow- 
band colour information. The advantage to be 
gained by recovering the narrow-band signals is 
simplicity of receiver design and hence cheapness in 
manufacture, and most of the present American 
receivers are, in fact, using this system. Moreover, 
R.C.A. in America have recently produced an im- 
proved colour demodulator for their receivers which 
not only recovers the Ey — Ey and E, — Ey signals 
but the E Ey signal as well, and also gives enough 
output to drive the tri-colour c.r. tube directly. It 
uses only one double valve and is undoubtedly a great 
advance in circuit simplification. At the same time, 
of course, this type of operation will not give the 
high-definition colour reproduction that can be 
obtained by using more elaborate circuitry to recover 
the E, and Ep, signals. However, if the colour in- 
formation is transmitted in the way described above 
it will be possible to use the cheaper receivers (a real 
necessity for this country) and at the same time leave 
the door open for more complex receivers giving 
better colour reproduction if they are ever wanted. 
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Broadcast Receiver Sales 

AMENDED figures for the sale of broadcast receivers in 
April (see p. 346, July) have now been issued by the 
British Radio Equipment Manufacturers’ Association, 
together with the figures for May. It will be seen from 
the table that the retail sales of television receivers in May 
dropped by 11,000 (15 compared with the previous 
month and by nearly 40% compared with the January 


figure 


Sound Radiograms | Television 
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February 
March 
April 
May 
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% The total hum and noise at 74 inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs 


% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias adjust- 
ment to compensate low mains or ageing 
valves 

% A lower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each in- 
strument. 


% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 
*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
The .5 megohm input is fully loaded by 
millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs 
The amplifier, speaker and case, with detachable lid, *% A power plug is provided for a radio feeder unit, etc 
measures 8fin. x 22}in. x ISzin. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 
the play back signal 


% The power output is 3.5 watts heavily damped by negative 


PRICE, complete with WEARITE TAPE 


DECK ee . 4400 feedback and an oval internal speaker is built in for monitoring 
: purposes 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 


% The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 1!2 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 
We supply and recommend the Jason F.M. Feeder Unit. PRICE £15 17 0, including Purchase Tax. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

It is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves 

Used in many hundreds of large public address PRICE £36 15 0. 
installations and recording studios throughout the 

world 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $,W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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SOUND SALES 
PHASE INVERTER SPEAKER 


“ Por months I have been scanning small advertisements for a Phase 


Inverter Speaker for sale—no luck. 
one and know now why there are no secondhand ones 


Now I have just obtained a new 
Nobody who 


buys one is ever fool enough to get rid of it! 
“ Por many years, as money allowed, I have been trying to improve 


my record reproduction. 


am not a technically minded “ Hi-Fi” 


eae but I think your claims for the Phase Inverter too modest. 
hat I most like is the true coloration and separation of instru- 
ments, the real ‘ hit-of-the-stomach’ thump given by a drum 


roll and the real edgy bite of trumpets. 


I find your speaker can 


die more power than my set can give it without any trace 
of distortion so I have only one more step to make now—wher 


the bank balance is out of the red! 


That is to re 


place my wireless set by your “ A-Z" amplifier 
and F.M. Tuner—when that is done my goal 
will be reached.—H. Radford, Thrapston.” 


Price £14.10.0 


complete with cabinet 


“Manufacturers of ali A-Z Products (‘A-Z" Regd. Trade Mark)” 


SOUND SALES LIMITED 


ig a ° 
¥ 


4 ‘ 
z 


WORKS AND ACOUSTIC LABORATORIES, WEST STREET, FARNHAM, SURREY, ENGLAND Tel: Farnham 6461 (3 lines) Grams: “Sounsense Farnham’ 


as everybody whe comes to our house has to hear it!"’ 


Extracts from two of many letters received:—"HES WALL — A truly excellent instrument 


THRAPSTON :—1t is indeed its own best advertisement 


There's a wonderful future 
for you in- 


Every day the demand ror tne expert in electronics 
grows. Radio, television, radar and the whole 
field of industrial electronics are rapidly expand- 
ing, and the trained specialist in these fields is 


1-year Course 
in modern Radio and T.V. Techniques. A full- 
time day course in the Principles and Practice of 
Radio and Television. Next course commences 
on 29th August, 1955. 


Intended for outstanding Science sixth-formers 
who are capable of training into future team 
leaders in scientific applications, Final qualifica- 
tions are B.Sc. and City and Guilds Full 


E.M.|I. 


assured of a well-paid career in this quickly 
developing profession. Here is your opportunity 
to acquire specialist knowledge. Write for our Free 
Brochure giving details of the following courses: 


3-year Course 
in Telecommunication Engineering (including 
opportunity for nine months’ practical attach- 
ment in E.M.I. Laboratories and Workshops). 
Next course commences on 14th September, 1955. 


4-year Course in Electronic Engineering 


Technological Certificate in Telecommunication 
Engineering. At least 18 E.M.I. Scholarships 
are offered for the 1955 course’ which 
commences October 4th. 


INSTITUTES 


Dept. 127AC, 10 Pembridge Square, London, W.2. 


The College associated with a world-wide electronics industry, including ‘ His Master's Voice,"’ Marconiphone, Columbia, etc 


Telephone: BAYswater 5131/2 
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THE CASCODE 


By “CATHODE RAY” 


—And Its Advantages for Band-III Reception 


= present seems an appropriate time to say 
something about the cascode, because although it is 
not at all new it has only just begun to be sold to the 
public. In fact, the said public, as a class, are still 
blissfully unaware of the infiltration of cascodes 
into the privacy of the home, All they know is that 
they are foresightedly taking steps to re-establish the 
ascendency over the Jones’s that they lost when the 
Jones’s too installed television. These steps consist 
either in buying a new model fitted for Band III, 
or a box of tricks to adapt their present model; and 
they hope that, by the time the Jones’s realize that 
advertisement TV has actually begun, the waiting 
list for equipment to enable it to be seen will be very 
long. But foresighted though they may be, unless 
they are technically minded they still won’t realize 
that they have bougtt a cascode. 

Wireless World readers, however, may be more 
interested in the why and how of the cascode than 
in knowing which washing powder makes that dainty 
woolly newer than new. 

The name “ cascode” dates from before the war,* 
and may perhaps be regarded as an abbreviated 
form of ‘‘ casc(aded-triode amplifier having charac- 
teristics similar to, but less noisy than, a single 
pentjode.”’ But that original arrangement was slightly 
different from the present formt and was devised 
for an altogether different purpose, at the extreme 
opposite end of the frequency scale—zero and there- 
abouts. The cascode has also been highly recom- 
mended for audio frequencies.t So altogether it 
is a versatile creature, and we ought to know something 
about it. 

Fig. 1 shows a cascode arranged as a resistance- 
coupled low-frequency voltage amplifier. Essentially 
the same circuit could be used as the amplifier in a 
voltage-stabilized power unit. Fig. 2 shows a cascode 
arranged as a v.h.f. amplifier in a Band-III television 
receiver or adapter. There are all sorts of variations 
on the same theme, so the first thing we want to 
settle is the basic theme itself—the minimum that 
constitutes a cascode. 

The short answer is: two stages of amplification, 
comprising an earthed-cathode triode, cascade-con- 
nected to an earthed-grid triode. But perhaps that 
answer itself needs a little amplification. 

First of all, ‘“‘ cascade-connected.”” That means 
connected one after the other, as distinct from valves 
in push-pull and parallel stages, which come two at 
atime. It is not—in spite of the appearance of Fig. | 
—quite the same thing as series connection. In 
cascade connection, which is the usual way of con- 
necting successive valves in an amplifier, the output 
of the first provides the input of the second. 

Now there are three basic ways of connecting a 


*“ Blectronic Voltage Stabilisers,” by Hunt and Hickman, Rev. Sci 
Inst. Jan. 1999, p. 6. 


+“A Low-noise lifier,” by Wallman, Macnee and Godsden 
Proc. LLR.E., June 1948, p. 700. 


t “ Cascode Audio Amplifier has Low Noise Level,” by R. L. Price, 
Blectromics, March 1954, p. 156. 
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single valve to make a stage of amplification. These 
ways can conveniently be named according to the 
electrode that is earthed; the other two electrodes 
are those used for input and output respectively. 
The commonest arrangement of the three is the 
earthed-cathode, in which the input is led to the grid 
and the output taken from the anode, The next 
commonest is the earthed-anode, better known as the 
cathode follower. It, too, has the input connected 
to the grid, but the output from the cathode. Lastly, 
the earthed-grid (called by crypto-Americans 


Above: Fig. |. Circuit 
diagram of a cascode 
orranged as a resistance- 
coupled amplifier. 


Fig. A a 3 AGC 


Above right: Fig. 2. Circuit diagram of a cascode arranged 
if 


as a v.h.f. amplifier, say for Band I 11 television. 


Fig. 3. Essentials of the three ways of connecting a triode 
as a stage of amplification: (a) earthed cathode; (b) earthed 
anode; (c) earthed grid. 
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** grounded-grid ”’), in which the grid (however did 
you guess?) is earthed, the input goes to the cathode, 
and the output comes from the anode. Fig. 3 lines 
up these three, stripped of all practical details, for 
inspection. 

In a two-valve cascade-connected amplifier, the 
first stage can be connected in any of these three 
ways. Each of these three varieties can be subdivided 
into three, according to the way the second stage 
is connected, So altogether there are nine possible 
combinations. When this fact first dawned on my 
consciousness, I supposed that most of the combina- 
tions would be of purely academic interest, only two 
of three being used in practice; but on going steadily 
through the lot I found that most, if not all, had been 
used at some time, for some purpose. For instance, 
did you know that there was actually a special type 
of valve—the 6B5—embodying the earthed-anode 
earthed-cathode combination? Then the earthed- 
anode earthed-grid combination is the basis of the 
well-known coupled-cathode or ‘“‘ long-tailed pair,” 
used in many valve voltmeters and oscilloscopes. 
The earthed-grid earthed-cathode is used in radar 
and other v.h.f. receivers. But however interesting 
it might be to explore all nine, the only one on to-day’s 
schedule is, as already mentioned, the earthed-cathode 
earthed-grid combination. 


Coupling Impedance 


You will of course want to know why anybody should 
choose this in preference to the earthed-cathode 
earthed-cathode, which gives easily the most amplifica- 
tion of any of the nine. But before going into that, 
let us just make sure that Figs. 1 and 2 really are 
earthed-cathode earthed-grid cascade combinations 
and not just the valves connected in series that they 
appear to be. Looking again at Fig. 3 we see that 
all three circuits include a resistor (or some other 
kind of impedance) which performs two roles: pro- 
viding a path for the steady feed current through 
the valve, and by its impedance causing the signal 
current to set up a signal output voltage. This 
output voltage can then be applied to the input of a 
following stage. If this following stage is of either 
the (a) or (b) types, the coupling impedance is still 
required for the first stage; but type (c) is unique, 
because not only do its input terminals provide 
an impedance across which the input voltage can 
be set up, but the cathode terminal in particular also 
provides a source of feed current for the first stage. 
So the coupling impedance can be omitted. 

As drawn in Fig. 1, the second or upper valve 
appears most clearly in its role of coupling impedance 
and steady-current feeder, corresponding to the resis- 
tor in Fig. 3(a). To emphasize its other role of 
second stage in a two-valve amplifier, I have redrawn 
Fig. 1 as in Fig. 4. It is now clearly the same as in 
Fig. 3(c), the only apparent difference being the point 
to which the grid is connected; and that is the same 
in principle, being equivalent to earth even though, 
in order to bias the grid suitably relative to its cathode, 
it is taken to a source of positive potential. Fig. 4, 
although its circuit is identical with Fig. 1's, shows 
more clearly that, while the second valve is in series 
with the first for current-feed purposes, it is truly 
in cascade as regards signal amplification. 

And now we come to the question of why this 
arrangement should ever be preferred to the more 
highly amplifying all-earthed-cathode system. The 
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answer depends on which of the two main applica- 
tions we have in mind. The chances just now are 
heavily in favour of Band III being in mind, rather 
than voltage stabilizers, though we’ll come to them 
too in due course. 

At the very high frequencies of Band III it is 
difficult to generate such massive power for transmit- 
ting as on the lower frequencies. The waves, when 
transmitted, are more rapidly attenuated; and the 
receiving acrials are necessarily short and therefore 
limited in collecting ability. So the signal voltage, 
or rather microvoltage, that can be brought to the 
input of a receiver is likely to be very small. At the 
same time it must, for television, be spread over a 
wide frequency band and so has to compete with a lot 
of noise of the kind self-generated in circuits and 
valves. In fact, even though v.h.f. isn’t too easy to 
amplify, the limit is not set by that difficulty so much 
as by the signal-to-noise ratio that can be achieved. 
If the signal doesn’t succeed at the outset in poking 
its head high enough above this noise, no amount of 
subsequent amplification will help it, because the 
noise is amplified too. So all depends on the first 
stage of amplification, in which the signal is at its 
weakest. 

Because of the greater difficulties of amplifying 
v.h.f. signals, there is an obvious inducement to 
change to a lower frequency as soon as possible. 
But a frequency-changer stage is at best a compara- 
tively noisy affair, so doesn’t make at all a suitable 
first stage for signals that are already barely strong 
enough to stand clear of noise. A preliminary stage 
of amplification, even if it doesn’t give very much, 
and even if it introduces some noise itself, helps 
the signal to master the greater frequency-changer 
noise. In case this point is not entirely obvious, 
let us suppose that a certain frequency changer 
introduces 6uV of noise and neither amplification 
nor loss, and that a stage of amplification introduces 
five-fold voltage gain and the equivalent of 3»V of 
noise at its input. If the incoming signal is 16,V, 
together with 2V noise, the incoming signal/noise 
voltage ratio is 8: 1 and its power ratio 64:1. After 
the frequency changer alone the signal would still be 
16uV and the noise voltage »/(2* + 6*) = 6.3*, so 
the signal/noise power ratio would be degraded to 
6.5: 1, But if the amplifier were used first, its output 
would include 5 « 16 = 80xV of signal and 5,/(2* + 
3*) = 18uV of noise (nearly 20:1 power ratio), and 
the output of the frequency changer following would 
be 80xuV signal and 4/(18* + 6*) = 19xV noise, 
making the ratio 18:1. This simplified example 
shows how even a moderate amplification, itself not 
noiseless, can much improve the net result. 


What Valve to Use 


Having decided to use at least one stage of amplifi- 
cation at the original frequency, we are then faced 
with conflicting claims in the choice of amplifier. 
A r.f. pentode has internal screening which helps to 
prevent feedback via stray capacitance turning the 
amplifier into an oscillator, as would inevitably happen 
with an earthed-cathode triode owing to its anode-to- 
grid capacitance. On the other hand, a pentode is a 
good deal noisier than a triode. I went into detail 
about this noise business in the May and June 1952 
issues, so for present purposes it should be enough 


* Noise voltages 


like a.c. voltages of unequal frequency, have to be 
added together i 


) this way; see “ Total Power " in the March 1952 issue. 
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Fig. 4. Rearrangement of Fig. | to show more clearly the 
role of the second valve as an earthed-grid stage. 


to say that because the current through a valve con- 
sists of separate electrons there is bound to be a 
small random fluctuation around even the steadiest 
average, and it is this fluctuation that is referred to 
as noise. In a pentode the fluctuation is greater than 
in a triode, because on top of this chance of slightly 
fewer or more electrons arriving during any instant, 
there is the chance of whether any particular electron 
will be intercepted by the second grid or go right on to 
the anode. Though you might not think so, this extra 
chanciness adds very considerably to the noise. The 
average for 10 different kinds of pentodes used for 
amplification showed 75% greater noise voltage than 
the average for a number of triodes. So there is a 
strong inducement to use a triode, if it can be made 
to amplify at v.h.f. 

As we know, it cannot if it is simply connected in 
the usual earthed-cathode manner. This is where the 
earthed-grid triode came in, especially during the last 
world war for 200-Mc/s radar. Unfortunately an 
earthed-grid triode presents a very low input im- 
pedance, even by v.h.f. standards. As we see from 
Fig. 3(c), it is not much more than the output imped- 
ance of a cathode follower, and we know that that is 
very low—approximately 1/g,,, or say 2000 if g,,, 
the “slope” of the valve, is 5mA/V. The only 
difference between this circuit and a cathode follower 
is the external anode resistance, which reduces the 
overall slope by adding to the internal anode resistance, 
r,. In a v.h.f. amplifier, the external resistance is the 
dynamic resistance of a tuned circuit, and is likely 
to be considerably smaller than r,. So the input resist- 
ance is still very low, and establishing a signal voltage 
across it costs plenty of signal power. Stage gain is 
therefore even less than usual for a triode. 

The attraction of the cascode is that it combines 
the low noise of a triode with earthed-cathode input 
resistance and the high gain and stability of a pentode. 
And although the circuit diagrams here make it look 
as if two valves were being used in place of one, 
in practice the two triodes take the form of one ‘double 
triode costing about the same as one pentode and 
occupying the same space and valve-holderage. 

The second half of the cascode is an earthed-grid 
stage as just described, and its low input resistance 
constitutes the anode load or coupling resistance 
R,,) of the first half. So although this first half is an 
earthed-cathode stage, it is prevented from bursting 
into oscillation by the fact that its R, is too low to 
give enough amplification. When the R, of a voltage 
amplifier is much smaller than the r, of the valve, 
the voltage amplification (A) is approximately equal 
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to R,g,,- But in this case we know that R, is approxi- 
mately equal to 1/g’,,, where g’,, is the slope of the 
second triode, as modified by is anode load. So 
the amplification of the first stage is 


m 
The slopes of the two valves in a double triode are 
(or should be) more or less equal. So even if the 
load resistance of the second were as much as equal 
to r,, g,, would be half g,,, and A consequently 
no more than 2. In practice, at v.h.f., it would 
probably be nearer 1. This doesn’t mean that the 
first stage contributes next to nothing; its real job is 
to drive the second stage without damping down the 
input circuit or introducing a lot of noise. It functions, 
in fact, very like a cathode follower. 

The output of the second stage is quite conventional. 
Fig. 2 shows the whole cascode as arranged for Band-III 
amplification. Instead of being taken to a tapping 
on a potential divider, the grid of stage 2 has con- 
ventional bias arrangements, but at signal frequency 
is tied down to earth by C. This modification of 
Fig. 1 enables automatic gain control to be applied 
in the customary manner to stage 1. In Fig. 1, a.g.c. 
bias would be almost completely ineffective in changing 
the anode current and with it the amplification, 
because the fixed potential of grid 2 would tend to 
hold it constant. The only other thing that might 
perhaps excite curiosity about Fig. 2 is L. Its purpose 
is to neutralize stray capacitance at the top frequency 
of Band III, where there would otherwise be a falling 
off in amplification. 


Mathematical Approach 


If, as I hope, you like to work things out mathe- 
matically for yourself, I can recommend analysing 
Fig. 1 by writing down the equations—five of them— 
expressing overall voltage amplification, A; signal 
anode current, i,; signal voltages of the two anodes, 
V,, and v,,; and signal voltage between second grid 
and cathode, v,,; in terms of the » and r, of the two 
valves, the signal voltage v,, applied to the first grid, 
and R. If the valves are not assumed to be identical, 
the answer should come out to 
A (jte 1) mR 


R (1) 


+ Bos 1) Pas 
If the valves zre identical this simplifies to 


Tos (He 
(pm 1) wR 
R (p 2) ft, 
while if » is large enough for the difference between 

it and » + 2 to be neglected, 
wR 
R/p + fT, 
which compares with 
A — 
R + £ 


a 


A 


A= 


in a conventional single-triode amplifier. These 
results prove what we have already gathered, that the 
v.h.f. amplification of the cascode as a whole is not 
noticeably greater than would be given by one of its 
valves connected as an ordinary stage if there were no 
such thing as Miller effect to upset its working. But 
there is, and the addition of the second triode over- 
comes it without having to fall back on the noisy 
pentode. 

Looking at things from different viewpoints is 
usually a help in understanding them; and having 
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considered the cascode as two successive conventional 
stages in an amplifier, we may now care to think of it 
as a single unconventional stage. The difference 
between pentode and triode characteristics can be 
expressed in one way by saying that the pentode has a 
very much larger internal resistance r,, which is the 
same thing as saying that its anode current is very 
little affected by its anode voltage. Putting a load 
resistance in series with the anode therefore has 
hardly any effect on the amount of anode current. 
This is not so with a triode, however. When its 
anode current is increased by making the grid less 
negative, any anode load resistance causes the anode 
voltage to drop, and this cuts down the increase that 
would otherwise have taken place. 

With this in mind, consider Fig. 1 again. The 
first (lower) valve has an anode load resistance con- 
sisting of the other valve plus R. If the grid of this 
other valve had a fixed bias relative to its cathode, the 
action would be as just described. But because the 
grid is tied to a fixed potential, the drop in cathode 
potential caused by any increase in anode current is 
equivalent to making the grid less negative, which 
operates to maintain the increase in anode current. 
Since the cathode potential cannot alter much without 
drastically altering the anode current in this way, 
it tends to stay nearly constant. This is the same 


STABILIZED 
OUTPUT 


Fig. 5. Essentials 


Fig. 6. Modified cascode substituted for V, in Fig. 5. The 
modification consists of R’, which raises the amplification of 
the stage by increasing the anode current and consequently 
the gu Of Vis. 
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thing as the lower valve’s anode voltage staying nearly 
constant, regardless of changes in anode current 
induced by changes in its grid voltage. So the system 
as a whole behaves something like a pentode, in two 
ways: the anode current has been made to depend 
almost exclusively on the voltage of the first grid 
regardless of the presence or absence of R; and the 
potential of the electrode next to that grid—the first 
anode—has been made to stay nearly constant, and so 
to simulate the screen grid in a pentode, which keeps 
the amplifier stable. 


Voltage Stabilizer Application 


There is no reason, of course, why the cascode 
cannot be used at lower radio frequencies than v.h.f., 
or even audio frequencies, but amplification of lower 
r.f. is not usually limited by valve noise, and a pentode 
gives more amplification. For a.f. it is an interesting 
question whether, on balance, the cascode is better 
than the two valves of a double triode connected in 
the ordinary way as two earthed-cathode stages. 
Coming at last to the amplifier used in the usual type 
of voltage stabilizer, there is much more to be said 
for the cascode. Most of it has been said very well 
by V. H. Attree,* who has devised a modification that 
looks like establishing the cascode as undisputed king 
of this situation. 

Just to make sure that we are both thinking about 
the same ‘‘ usual type of voltage stabilizer,” Fig. 5 is 
an outline diagram, for identification, in which V, 
is the amplifier in question. The greater the ampli- 
fication of this stage, the more effective the stabilizer. 
So the choice of valve is almost invariably a pentode. 
To extract a reasonable proportion of the valve’s 
potential amplification, the resistance R must be 
large. But the voltage across it, being the bias for 
V., is normally quite small, which means that the 
valve is working under conditions (to wit, low g,,) 
that throttle most of its amplification. If two stages 
were used, the output voltage would be of the wrong 
polarity and the stabilizer would become an un- 
stabilizer. Two stages, that is to say, connected in 
the usual earthed-cathode manner. But this difficulty 
does not apply to the cascode, because its second stage, 
being earthed-grid, does not reverse the polarity. 
The criticisms that have just been made about the 
pentode would go for the cascode too, if it were as 
per Fig. 1. But Mr. Attree has pointed out that when 
#, and yw, in our equation (1) are large (because a 
high-» double-triode has been chosen), and R and 
[,» are neglected in comparison with pr,,, the thing 
reduces to 


So the amplification depends hardly at all on the 
g,, of the second triode and almost entirely on that of 
the first, and it doesn’t matter if the current through 
R and the second valve is small, so long as it is large 
enough for a good big g,, in the first. The 
modification therefore consists of an extra resistor 
to pass more current through this valve. 

The circuit (less all frills) is as Fig. 6. With this 
improvement, the voltage amplification of the cascode 
can easily be well over 1,000, which makes the stabilizer 
incorporating it a very good stabilizer. 


*” A Cascode Amplifier Degenerative Stabilizer,” Electronic Engin- 
coring, April 1955, p. 174 
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ELECTRONIC TELEPRINTING 


A NEW electron-image tube that can translate coded signals from 
teleprinter tape or other sources into clearly defined letters and figures 
at speeds up to 100,000 words per minute for high-speed photographic 
recording has recently been developed by R.C.A. In operation the tube 
simulates the process of typesetting by selecting letters and figures one 
by one from a “font” and placing them in luminous form on the 5-in 
circular tube face, either in lines or in any pattern desired. The “font” 
is actually a lantern slide external to the tube, bearing a chart of letters 
and figures. An image of this is projected on to a photo-emissive 
cathode at one end of the tube which emits a stream of electrons in a 
orresponding pattern. The electron stream is then accelerated forward 
in the tube by a potential of 100V applied to the conductive wall coating 
and focused by an external coil providing an axial magnetic field. 

The selection of letters and figures in the required order is accom- 
plished by a small aperture of 0.04-in diameter at the neck of the tube 
which permits only one character at a time to pass through. As the 
electron stream pattern carrying all the letters and figures moves towards 
this aperture, a magnetic deflection coil (mounted inside the focus coil) 
shifts the stream so that only the desired character passes through and 
travels towards the tube face. Another set of coils then focuses and B ., pHa iy My 
deflects the character to its proper place on the phosphor screen. _ organisation in the design and 

As many as 4,000 characters have been produced clearly in a single development of Sound Equipment. 
pattern on the 5-in tube face. The size of the letters and figures on the Each unit, whether large or small, 
screen can be enlarged, however, by the second set of coils if required. | is true to the tradition which has 

The deflection coils for selecting and positioning the characters contain _ made TRIX workmanship respected 
windings for both vertical and horizontal deflection, as in television. throughout the world. 

In the teleprinting application these coils are supplied with suitable | 
steps of current in accordance with the coded information which is 
“read off” (by photo-electric means) from the teleprinter tape. 

When the new tube achieves commercial form its initial applications 
are likely to be in electronic message transmission and in computing 
systems. Later it may be developed for electronic typesetting. 


heavy duty reflex 
type weatherproof 
horn speaker with 
exceptional range 
performance 
suitable for al! 
public address work 


Enclosed rack type equipment RGA4 
433. Combines wact amplifier with 
pre-set radio, pricrity microphone 


COLOUR TELEVISION STUDIO, claimed to be the first one built specifically for | control and 3-speed changer. 

colour, and recently put into operation by the National Broadcasting Company of 

America at Burbank, California. An elaborate lighting system with 2,400 controls THE TRIX ELECTRICAL 60. LTD. 
permits the pre-setting of lighting for ten scenes and also ten changes of lighting MAPLE PLACE « TOTTENHAM COURT ROAD 
within any one scene. An unusual feature is an “audience pit’’ which accom- Tot. 00008. 0017 yam may ww ae 

modates the studio audience below floor level to avoid interference with the cameras. . reme. Vrinadie, Wesde, London 
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RANDOM RADIATIONS 


By “DIALLIST” 


* Night Starvation 
EVEN in what passes 
summertime, the mains voltage in 
some localities is liable to fall some 
what 8 p.m. or a litt 
later. If the fall is not very great and 
the television receiver is in tip-top 
form, the effects of this may be 
hardly noticeable; but with a bigger 
fall or a set which has been in use 
for some time without renewals or 
replacements this “ night starvation 

can lead to picture shrinkage, with the 
typical bleck borders, When that 
happens the first thing that I suspect 
is the ht. rectifier, particularly if 
it’s of the metal type, Metal rectifiers 
are sound and reliable components 
but they don’t last for ever and it 
pays to renew them when tests show 
that their output is appreciably down 
I'd estimate about two years or per 

haps a bit more as their normal use 
ful life in an average family set. 


A Radio-link Problem 


THE temporary East Anglian tele 
vision transmitter at ‘Tacolneston re 
London transmissions 
receives direct. This has 
been leading recently to spots of 
bother caused by rf. interference 
from a Continental sound-broadcast 
ing station, I haven’t yet been able 
to find out what station it is. Under 
certain conditions the interference is 
fairly mild, merely causing a certain 
amount of “fish netting” on the 
picture, But it can at times be bad 
enough to blot out the picture and to 
make the accompanying sound almost 
unintelligible. To prevent viewers 
in the Norwich area from snowing 
dealers under with complaints about 
the misbehaviour of their perfectly 
guiltless receivers the B.B.C, has very 
wisely devised a means of letting 
them know when it’s the transmis 
sion that is to blame; vertical white 
bars sent out every so often indicate 
to the viewer that interference is 
affecting the transmission 


nowadays for 


after, say, 


radiates the 
which it 


A Monitoring Suggestion 
This idea might, | think, be carried 
a good deal further, for TV receivers 
are often blamed by their users for 
doing things that they can’t help 
doing Some of the O.B. cameras, for 
example, “ring” quite severely, pro 
ducing pronounced white outlines to 
the right of dark objects. And this 
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effect can be made than ever 
if a relay is made over a long land 
line. An occasional word from thx 
announcer about this might sav 
viewers from worrying about th 
sets and servicemen from having to 
make unnecessary journeys. I’ve 
feeling that some, at any rate, of the 
monitoring should be done with 
ordinary domestic receivers. ‘Those in 
charge would then be able to « 
whether any transmission was likely 
to cause the sets of Smith, Jone 
Brown and Robinson to play up and 
a word of explanation (and of com 
fort) could be issued at litabl 
moments, You know the kind of 
thing I mean: the sync isn’t alway 
able to lock one of the 
maybe both of them—properly; 
change of camera means a fall in 
brightness level, or vice versa. 


worse 


scan 


Over-Simplified ? 

Yes; I know that these thing 
wouldn’t happen if TV sets were a 
little more claborate—and, therefore 
a little more expensive, But, domestic 
receivers being what they are, th 
plain and inescapable fact is that they 
do happen. And that brings me to 
the warning given recently to th 
radio industry by Harold Bishop, to 


-_ 


associar 


ILIFFE 


TEC HOTA, BOORS 


RADIO LABORATORY HANDBOOK, 
M.I 


E.2. 6th Edition 


STUDIO ENGINEERING FOR SOUND BROADCASTING. 


whom I offer my humble felicitations 
on his well-deserved Birthday 
Honour, What he said in effect was 
that there are limits beyond which 
simplification and price reduction 
cannot reasonably be carried by 
television receiver manufacturers 
And there couldn’t be a truer word 
spoken. Many people feel that these 
things have been taken too far 
ilready. Bringing down prices is fine 
from one point of view but it’s a far 
from unmixed blessing if it entails, 
for example, lack of d.c. restoration 
and d.c. amplification, plus synchro- 
nizing afrangements so poor that the 
picture won’t lock unless the signal 
is bang up to the mark. Myself, I 
believe that large numbers of folk 
would gladly pay a bit more for sets 
that didn’t suffer from these short- 
comings and whose pictures remained 
without flutter when aeroplanes were 
passing by. 


The Tape-Recorder Cult 

CHE tape-recorder is, I suppose, the 
lineal descendant of the Dictaphone 
and other similar machines designed 
originally purely for office use. To- 
day, tape recording has become a 
hobby whose addicts are every bit 
as enthusiastic as were the fans of 
the early days of wireless. To the 
musical it is of course a great joy to 
be able to make a record (I nearly 
wrote “recording”!) of any out- 
standing broadcast and to have it 
available when wanted. I must have 
been quite an early user of the 


“WIRELESS WORLD” PUBLICATIONS 


Net By 
Price Post 


M.G. Scroggie, B.Sc., 
25/- 26/3 


B.B.C. Engineering Training Manual by members of the 


B.B.C. Engineering Division 
SHORT-WAVE RADIO AND 


INTRODUCTION TOVALVES.R. W 
M.1.E.E., and H. K. 


WIRELESS WORLD 


Hallows, M.A. (Cantab.), 
Milward, B.Sc. EB. 


TELEVISION RECEIVER MODEL II: 


General Editor J. W. Godfrey. 25)- 25/6 


THE IONOSPHERE. T. W 
Bennington, Engineering Division, B.B.C, 


Second Edition 10/10 


(Lond.), A.M.1.B.E 8/10 


Complete constructional details with notes on modernizing 


the origina! design 


RADIO INTERFERENCE SUPPRESSION as Agewes to Radio 
11.8.8. 


and Television Reception. G.I 
SOUND RECORDING AND 
Engineering Training Manual. 
Amos, B.Sc. (Hons.), A.M.1.E.E 


ADVANCED THEORY OF WAVEGUIDES, L. 


FOUNDATIONS OF WIRELESS 
M.LE.E. 65th Edition 


TELEVISION RECEIVING EQUIPMENT. 


M,.L.E.E. 4rd Edition 


Stephens, A. 
REPRODUCTION, 


A B.B.C. 


J. W. Godirey and 8. W. 


Lewin 


G. Scroggie, 8.Sc., 


W. T. Cocking, 


A complete list of books is available on application, 


Obdtainable from all leading booksellers or from 


ILIFFE & SONS LTD., 


Dorset 


House 


Stamford Street, London 
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Dictaphone. Years ago I used to! 
answer a vast number of letters. It 
was, a3 you may imagine, the greatest 
possible convenience to be able to 
get a few off my chest whenever I 
felt so minded by dictating my replies 
into the machine. Once, though, 
there was a sad mishap. While on a 
fishing holiday in Devon I recorded 
1 big batch and posted the wax 
cylinders to my typist. Light-hearted 
P.O. sorters must have had fun and 
games with the parcel, for it arrived 
with all the records in more or less 
powder form. That, anyhow, couldn’t 
happen with tape. 


Balanced or Unbalanced 


WHEN television broadcasting was 
in its youth, I think I’m right in say- 
ing that the great majority of 
receivers were designed for use with 
balanced twin aerial feeders. To-day 
ill (or very nearly all) use co-axial 
feeders. I’m told that this means a 
small reduction in manufacturing 
costs; if so, I wonder whether it’s 
worth it. Interference seems to 
become worse and worse and a good 
deal can be picked up by a co-axial 
feeder, even though its metallic 
sleeve is earthed. But balanced twin, 
with earthed metallic screen and 
correct impedance matching, picks up 
little or none; use it and, if need be, 
4 mains suppressor and you'll get no 
interference except what is actually 
picked up by the aerial itself. Some 
time ago I was using an “ H” aerial 
over 100ft from the nearest road and 
nearly 60ft above its surface. Motor- 
ar interference was a nuisance with 
a coaxial feeder in use; a change to 
balanced twin, with the mecessary 
alterations to the receiver and care 
ful impedance matching made all the 
difference in the world. 


TELEVISION SCREEN MASK for shield- 
ing the tube face when viewing in day- 
light or with the room lighting on. Made 
from compressed fibre material with a 
light-absorbent inside lining, it is fixed 
to the front of the set by rubber suckers 
and secured by an elastic strap. Avail- 
able from Vendoma (TV), Station Build- 
ngs, Preston Park, Brighton, in sizes for 
[2-in, 14-in, 15-in and 17-in receivers. 
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OF CRITICS 


"RADIO SHOW 


EARLS COURT AUG, 25 - SEPT. 3 


STAND No. 59 


Once again, but even more vast, the entire 
range of Bulgin Electronic Components on 
show at the 22nd National Radio Show, 
will include all added new and improved 
models. You must make a point of visiting 
stand No. 59 and inspecting this com- 
prehensive display. 


New Components on show will include 


Sealed watertight and airtight Signal 
Lamp Fittings manufactured to Inter- 
Services Specifications. Coloured P-F-U 
Lens Caps with metallic insert rim and per- 
bunan seals and socket insulation. Metal 
parts silver plated to 7/2/2/2-RCS.1000. 
Moulded panel insulating bushes. 


The Non-Sealed Version is of matching 
appearance and has the same Lamp 
acceptance (M.E.S.) and is also made to 
Inter-Services Specifications. 


Valve-Top Connector with extra tag 
for resistor inside screen. 


PolyMicrO. This New  gangable, 
mains, rotary micro-switch is now made 
in a 12-unit standard version to augment 
the already popular 6-unit model. 


lf you cannot visil the Radice 

how at Earls Court, then send 
for a copy of the latest Bulgin 
Catalogue (Rer, No. 194/ww) 
Price 1/-d. post free. 


F. BULGIN & CO. LTD. 
BYE-PASS ROAD, 
BARKING, ESSEX 


UNBIASED 


Peccavi 
IN the June issue I mentioned that 
I was going to try to accelerate the 
growth of plants in my garden by 
exposing them to the radiations of 
an r.f, oscillator, I had been interested 
in an item of news received from the 
U.S.A. which said it had been 
noticed that in the neighbourhood 
of high-powered television tans- 
mitters a veritable jungle of luxuriant 
undergrowth had sprung up 

I found I was quite mistaken in 
thinking that there was anything new 
in this as I have been sent several 
photographs (one of which is repro- 
duced) and data concerning the 
growth of r.f.-nurtured plants as far 
back as 1939. The two hyacinths on 
the left of the picture. received radio 
treatment (50 Mc/s) and flowered 15 
days earlier than the untreated one 
shown with them. I can only say I 
feel ashamed of my own ignorance. 

In the June issue I also discussed 
early talking machines and a reader 
has tried to put me on the penitent’s 
stool for this by implying that I said 
that needles and not sapphires were 
invariably used with disc records. To 


Electronics in the garden. 


rove me wrong he has sent me an 
idison sapphire-using disc but adds 
“TI see that, with true legal caution, 
you have left yourself a loophole.” 
What I certainly did not know was 
that some disc machines used a 
screwed rod to propel the sourfd box 
across the record, I thought that with 
discs this was invariably done by the 
needle running in the groove as in 
modern machines, This is not so, 
however, and the makers of the 
record took pride in announcing that 
the grooves were too shallow to have 
the task thrown on them of pushing 
the sound box along; records are 
made of sterner stuff nowadays. 


Mummified Music 


I WAS very 
demonstrations given in the Royal 
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impressed by the © 


GRID 


By FREE 


Festival Hall in May of the degree of 
hi-fi which can be achieved in 
mummified music by modern 
methods of recording and reproduc 
tion, It is given to a very few to be 
able to listen to a chronologically and 
topographically side-by-side com- 
parison of the real thing and an em 
balmed version of it. Despite the 
fact that the hall was packed to 
capacity, the audience was very small 
compared with the number who 
would have liked to be there. 

It is unthinkable that there should 
not be a repeat performance in a few 
months’ time and I have been trying 
to think of a method whereby a 
larger audience could be reached 
Mrs. Free Grid made the tom-fool 
suggestion that the B.B.C. should be 
asked to put it on the air, Apparently 
it did not occur to her that the music 
mangling properties of the ordinary 
domestic wireless receiver would re 
duce the living and the mummified 
performances to the same low level; 
in fact, the embalmed version could 
be made to sound better than the 
real thing, for special recordings 
could be made to compensate to some 
extent for the deficiencies of the 
average set 

In a few years’ time when there 
will be a hi-fi receiver in every 
listener’s home it will be a different 
thing. But even to-day the number of 
fm. set owners is certainly much 
greater than the seating capacity of 
the Royal Festival Hall. To hear 
the programme on v.h.f. would cer 
tainly not be the same as hearing it 
in the flesh. 

All the same, I for one am willing 
to agree not to apply for a ticket for 
the next demonstration but to listen 
at home and let my seat be occupied 
by somebody less fortunate than my 
self who is at present beyond the 
reach of v.h.f. either for geographical 
or financial reasons. I, therefore, ap 
peal to all other f.m. people to make 
a similar offer and to the organizers 
of the demonstration to approach the 
B.B.C. in the matter. 


Electronic Morphimeter 


I WAS interested to learn that an 
electronic device has been developed 
for gauging the depth of sleep or un 
consciousness by measuring the skin 
resistance, which apparently varies in 
step with it. Surely this should have 
many applications other than the 
medical one mentioned. Apart from 
its obvious use in the boxing ring 
where it would enable the referee to 
see at a glance the exact condition of 
a recumbent pugilist it supersedes 
the existing form of baby alarm first 
described in this journal nigh on 
thirty years ago. 

is old type alarm, as you may 


Further outlook unsettled. 


remember, consisted of a mike sus- 
pended over the cot so that the nasty 
noises emitted by a baby are con- 
veyed to the doting parents below 
With this new device the changing 
resistance of the baby’s skin as it 
approaches bawling point could 
obviously be caused to operate the 
alarm, thus obviating the mental 
rauma which a well-known psychia- 
erist has stated that babies receive 
when their immediate wants are not 
anticipated. 

I would like to point out, however, 
that this idea of a morphimeter is not 
quite as new as it seems. The varying 
skin resistance on which its action 
depends is caused, I understand, by 
the fact that the rate of metabolism 
in the body changes according to the 
degree of unconsciousness. This 
changing rate of metabolism not only 
varies the skin resistance but has the 
same effect on the dielectric constant 
of the body. 

Long years ago I fixed up a capaci- 
tor, the two electrodes of which were 
the bedspring and the wire mesh of 
an electric blanket which Mrs. Free 
Grid always uses. Her body was, of 
course, the dielectric and I found that 
the capacitance of my crude device 
varied according to the depth of her 
sleep. I put this to practical use by 
causing it to operate an indicating 
meter downstairs so that on those 
occasions when I was detained late 
at the office I could avoid creeping 
upstairs to bed until I was assured 
that she was really sunk in a deep 
sleep. 
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DYNAMIC PICKUP 


This pickup will very probably earn recognition as the best in the 


world. 


It is a definite advance on the pickup introduced five years 


ago, which is used in many recording studios for dubbing and playback, 


PRICES 


The arm : £2/15/-, plus 19/3 Purchase Tax. 


L.P. head with diamond stylus : 
£5/15/-, plus £2/0/3 Purchase Tax. 


78 head with diamond stylus : 
£5/15/-, plus £2/0/3 Purchase Tax. 


Mumetal-cased transformer : £1/15/-. 


The motor-board has 
been cut away to show 
the simplicity of mount 
ing 


SPECIFICATION 


* THE ARM 


This is of advanced design having very low inertia. Friction is kept to a 
minimum by using a single pivot bearing. The arm is counter-weighted 
and has provision for plug-in interchangeable heads. An arm-rest is 
provided 


*% GENERATING SYSTEM 
Dynamic (moving-coil). Coil impedance approximately 6 ohms, 1,000 c/s 
No magnetic material is embodied in the moving parts, and the pickup 
is free from the inherent distortion of moving iron (magnetic variable 
reluctance) types. These distortions are also inherent in those dynamic 
pickups in which the moving coil is wound on a magnetic core, 


* STYLUS 


Material : Diamond, guaranteed unconditionally not to chip or break 
Stylus sizes; L.P. 0.001 in. radius + nothing — 0.0001 in 
78, 0.0025 in. radius + 0.0001 in. 


*% PLAYING WEIGHTS 


Between 2 and 3 grammes for L.P. 
Between 5 and 6 grammes for 7% 
Automatically adjusted by the weight of the head. 


*® RECORD AND STYLUS WEAR 


These are lower than on any pickup of which we have cognisance 
Diamond has a playing life of approx. 100 times longer than sapphire, 
and because it will take a higher polish than any other material it therefore 
auses less record wear 


*® OUTPUT 


The shielded step-up transformer delivers an output of 1! mV for each 

cm/sec, r.m.s, recorded velocity. This means that an amplifier with a 

sensitivity of 40 mV at 1,000 c/s will be easily loaded by the pickup from 
mmercial records. 


*& Write for illustrated leaflet ‘W'. 


Sole distributors for H. J. LEAK & CO. LTD. 


*® FREQUENCY RESPONSE 


Total variation + 1 db 20,000 c/s wo 40 c/s with the LP head, including 
transformer (recorded velocity 1.2 cms/sec. r.m.s, above turnover) 

Low frequency resonance : 

20 c/s & 5 c/s with our very lightweight arm. 

High frequency resonance ° 

0.001 in. radius Vynil, 21,000 c/s + 2,000 c/s. 

0.0025 in. radius on shellac, above 27,000 c/s 

The frequency response does not change with temperature. 


* SIGNAL-TO-HUM-RATIO 


It is not possible to specify this important ratio without stipulating the 
strength of the interfering fields. These fields will, of course, vary accord 
ing to the installation. However, for the purpose of comparison 
measurements have been taken under working conditions, ic. with various 
pickups mounted normally within inches of the electric turntable motor 
and within two feet of a power transformer in an amplifier. The results 
show that the Leak Dynamic Pickup has a lower hum content than any 
variable reluctance ‘moving-iron, magnetic) pickup and a very much 
lower hum content than a single turn moving coil (ec, ribbon") pickup 
This confirms what would be expected from theoretical considerations 


DIMENSIONS 


From the centre of the fixing stem to the front of the pickup head, 9) in 
From the centre of the fixing stem to the rear of the arm, 2 in. The height 
of the pickup is adjustable and it can be used with any turntable 


* MOUNTING 


A template of original Leak design is supplied, enabling the pickup to 
be accurately located on the turntable mounting board. There is a single 
fixing hole and the stem contains a miniature socket which accepts the 
plug leading to the transformer (sec illustration) 


%& TRANSFORMER 


The transformer has a step-up ratio of 1.80 and is heavily shielded in 
mu-metal The primary lead is terminated in a plug and a shielded 
secondary lead is supplied 


ELECTROSTATIC LOUDSPEAKERS 


Reprints of the article by H. J. Leak, reviewing 
the latest advances in Electrostatic Loud- 
speakers, can be obtained from us on request, 
free of charge. 


AUDIO TRANSDUCERS LTD., PICCADILLY HOUSE, 33-37 REGENT STREET, LONDON, S.W.) 


Telephone: REGent 5659 


Telegrams: HIFI, 


PHONE, LONDON Cables: HIFl, LONDON 
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HIGH POWER TRANSFORMERS 


FP Heaters, tranamitters 
«are open wound t 
have the normal 
screened 
on ¥ at + 


28/10 -, 


Type OFS. 1 fe! 
K.Y 


Price 

ching 
Type SF7A. 2,200 v. at 1 amy 
K A rice £15, carriage « 
1000-1000 w+. at 
A. Price £12/10'-, 
7/6 

0-0-1000 ¥. at 504 
Price £7/10/-, carr 
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EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 
These require no batteries, and will go fer 
ong periods without attention. Complete 
with generacor and sounder which gives 
e high pitched note, easily heard above 
any other nolse Also Stted with an 
Hicator lamp which in quiet situations 
an be used instead of the sounder, or 
where several telephones are used to- 
gether will indicate which one is being 
called. Sige 7jin. x Sin. x Thin, wall 
mounting, designed for ships’ use but 
equally suitable for home, office, ware- 
house, factery, garage, ete. Price 57/6 

each, plus 4/6 carriage 


BLOCK CONDENSERS 


and un 


5- 
4 mid. at 500 v 


2/6; 4 mfd. at 
100 v. 6/6 


SENSITIVE ALTIMETER 


These contain aner 
otd barometer nove 
ment sand 

gears rice 7 76 
tach 


Sote.-Also a few unused and in good 
working order, available at 22/6. 


SCRAMBLER TELEPHONE 
EQUIPMENT 


As used by Ministries and 
holding secret conversations 
with bormal 


Forces for 

Works in 

con janetior tele phone 
equipment 

Iteme available, all new and unnsed, are:— 

Type GAC, Ref. No 

Btandard G.P.0 

with scrambler 

th lead and junction 

t - Hand-ringing 

generator in wooden box, 1§/-. Junction 

ox with three multiple relays and cable 

i { three drop in 

15/-. Instruction book 

od if retarned within 14 days 
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Carriage and insurance 


Abin. guaranteed 
29/6, pine 5/- 
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ee" MORE SPECIAL EQUIPMENT 


HEAVY DUTY POWER PACKS 


500 WATT 1,000 v. (ADJUSTABLE) 
The conventions! circuitry ts employed 
throughout and a!! component are amp!) 
proportioned to permit substantial over 
A master ewitch controls the 

anit and whenever this ie on 
current |s supplied to the rectifier Glaments 
thus keeping them always in the emiaalve 
state. The H.T. transformer is supplied 
from the primary of the filament trans 
former, connection being vie an on/off 
ewiteh and « tapped choke. The on/off 
switch controle the H.T. and the ae 
conjunction with its selector ewitch 
variations from “low power” to ** 
Two direetiy heated rectifiers give a full wave output which 
is smoothed by a 10 Henry choke and 4 mid. condenser. A Dieeder resistor connected 
across the output serves as a dummy load and also discharges the smoothing condenser 
which otherwise would be a source of danger to users 
The continuous rating of the power pack is 1,000 volte at 500 milliamp (500 watts) 
But the proportions of the various com ta are euch that 100 per cent. overloading 
ean be allowed for pulse work or other intermittent operations. The size of the power 
pack is approximately 14)in. * 18in. * 13in. and ite weight le approximately &7 Ib 
Price; Kit of parte @87/10/-, or made up ready £37/10/- 


500 WATT 2,000 ¥. (VARIABLE) 


The maximum continuous rating of thie is 250 milliampe at 2,000 volte. Rectification 
} 


is half wave. Specification otherwise as for the variable 600/1,000 ¥ 


1,000 WATT 2,000 v. (VARIABLE) 

The continuous ne rating of this is 500 milliampe sf 2,000 volte. Bat the tapped 
choke and selector switch enables this to be reduced in ten Weight approximately 
120 Ib., size 16)in. x 13im. x L3in. Price €37/10/- im ER form, of made up ready 
to use £47/10/-. 

1,000 WATT 1,000 v. (VARIABLE) 

The maximum continuous rating of thie ts 1 amp. at 1,000 volta. Rectification is tu! 
wave, output is variable. Weight ximatelty 120 Ib., size 16}in. x ldin. x 1Sin 
Price €37/10/- in kit form, or €47/10/- made up ready to work 


FIXED MODELS 

Any of the models mentioned above can be supplied without the tapped 
selector switch. The prices are as fallows;-— 

Fixed 600/1,000 © /~ in kit form, or £390 mae 


Fixed 250/2,000 , or male 
Fixed 600/2,000 y , made ¢ 
Fixed 1,000/1,000 v ~ in kit form, or £40 made uy 


All prices quoted are ex Won. 


CEILING FAN 


This model, made by Revo, incorporates « sertes-wound 
totally enclosed ball-bearing motor of robust construction 
and noiseless operation. The fan haa « biate diameter of 
‘6in and is supplied with 20in. suspension tube and celling 
anopy. All finished white cellulose enamel. The voltage 
working is 230-250 v.D.C. Revo catalogue number D120" 

Price 210 10'- 


hoke and 


SPECIAL PURPOSE VALVES 


Triede Type CV 
triode Specification of 
voltage 6.2 v 
760 watts 


100% -this 
which 


irrent 35 


cooled 
Filament 


ie @ high-power air 
ie a follows 
flame nt ¢ ampe., anode dissipation 


Maximum anode voitage 23 kV 


This valve is very suitable for RF. heating at high fre 
quencies and two of these in push-pull under Clase © con 
of appr 

shock proof 


ditions would have an yximate!y 2 kilowatts 
Brand new, stil) to 


215 each 


rutput 


original packing. price 


TETRODE TYPE VT31 


which is as follows +—Heater 

vette 11.25, heater current 

amyp., max! mum anode 

aR 5 kV... anode dissipation 

250 watts, size app mately 

— jong and 6jin. seross the 
b 


LAmited quantity only ot €4 
each. still in original packing 


WATCH Hy COLUMNS FOR DETAILS OF 
VARIOUS OTHER INDUSTRIAL TYPE VALVES. 
ALTERNATIVELY SEND US YOUR ENQUIRIES. 


suitable for T v, and ideal 
for ‘scope work, 37/6 pius 
6 carriage, ote 


electrostatic 
pe resistence 15+ coh 
plus carr eu 

OViie0, CV1600, CV1I866. Al 12m 
pagne ti mg persetance, @4/10/-, 


pilus 10 


10-CORE CABLE 
bile copper conductors well in- 
{ sultable for mains work. Covered 
with bard rubber, 1/6 per yard 


Overal 


HIGH CYCLE MOTOR ALTERNATOR 
TYPE 1. Has « motor 290 v., 50 eycle single phase 2,800 ¢.p.m., coupled to & generstor 
output 250 v., 1,728 eycles at 24 amps. Good contition, with wiring diagram, £310 - 


plas 7/6 carriage 
& motor 230 +. 0 single phase a te ap aiternator oulput 
10/-, plus 7/6 carriage 


= SPECIAL EQUIPMENT SALES— 


IMPORTANT NOTE 


Owing to the bulkiness of many of the items listed on these two pages it ma 

be possible to keep stocks at branches, therefore See 
the item ls cana at the Phy before journeying y to oe 
SPECIAL PT., 4 . LTo., poueses HOUSE, 
GROVE ROAD. D EASTSOU Phone: Eastbourne 505$ 


a 


ERBEe SB BS BRB TB BCRP BSB eEBPeazaeeeeeeeeepeepeeepeepeeepeepeeepeuepeueeeepeepeaee epee ees 


Famous wartime “cat's eye need or 
sooing in the dark. This ie an infra-red 
image converter cell with a silver caesium 
screen which lighte wp (ike « cathode ray 
tabe) when the electrons released by the 
\afra-red strike it. It follows that as light 

—'| lamp te rich in tafra-re 


humd and one other devices as wil! the 
simpler type of photo cell. Here then ts « 
golden opportunity for some tateresting 
experiments, price §/- each. Data will be 
supplied with celle If requested 


METERS 


Site Fiuse mounting 


0-5 mA ‘moving cot! 
0-1 amp. moving col! 


See 


222s 2500 


oo 
wo 


Hot Wire Amp. Meters 
0-9 amp. 2)in. tush 
wurface 


2 6 
0-10 amp. Sin. . 


PYREX AERIAL INSULATORS 


Ideal for aerial com 
cabin 


PLUG AND SOCKET 


Thie bres 
extremely 


Contacta are quite mitable for 
carrying up to 10 amps. «© thie can be 
wed for lighting or power. Price 8/6 
per pair 


4UMBO VALVE BASES 


Ceramic 4-pin for tranmnitting valves 
ach 


These «are some 
because they 
ment and tor sug toning controle where 


rice 8/6 

ome known 
extend as well a bend. They are i 
the core has to come i and oat Price 


FLEXIBLE COUPLINGS 
bellows §« couplings 
for joining shafte which out of align 
19 each 


30 AMP 
ROTARY 
SswiTtcH 


Singie poleON (OFF « very rotust ewiteh 
made by one of car most famous firme 
Wi give lifetime of service Prive 
complete with pointer knob, 4/9. 


ee BR eee ee ee! Ce Oe eo Slee ee ee ewe 


ES 


BAND il ITEMS——— 


THIS MONTH’S SPECIAL 
The firet of a serite of highly efficient low priced aerials to be mate 
by Cleveland Electri 
Thie ¢ on array for Band Ill technically known a & folds 

v'' ttle highly efficient, and directional and eultable tor imi 


AERIALS utdoor use. even for fitting on the window frame or coping 
Ls 


© existing T mast it employs polythene low loss insulator: 
BAND Ill ABR. . 


corrudabie «lementea 
These aerials please order at once. Price 17/6, port 
quick Gtting le 
taente, ai! alloy Gale 
comatr action asa! 
polythene iow 
Ineulatore 


element arre 
lamp tor fitting to exit 
element array with 
bracket 

element are 


* ene sy Teast with ‘U" bolt 
ng moaete from fin. to Pin. dia. 
renked mast apd wall mounting 


with cranked mast and chimney lashing 


with ewanneck mast and ‘t bolt 
jeting mast from fin t¢ in. dia 
with cranked mast and wall mounting 
element arra 
equipment 


with cranked mast and chimney lashing 


BAND Ul Dow®s 
LEAD 


* element ewerneck mae and *"U' bot 
in. 4 


lamp f ug to fin. t 
A eoked trast ~~ 9 


y with 


himnuey lashing 


Patented five cel 


‘clement array with 
conats vet lon ensures 


heavy duty single chime 
L0-element array 
equipme at 
high element ray with 
heavy duty single chimney lashing equiptne nt 
oe 16-element erray with Zin. mast cap, 12ft 
heavy duty double chimney lashing equi pment 


WHAT IS IT? 


it le the \odicat 


ljim. mast cap, L0ft. mast and 
fy lashiog equipment 

with cranked mast and chimney 
around 
ductor, 
fortna nce, 
yard 


léin. mast cap, 10ft. mast and 


toaet and 


oy that you would 
Baad Ii! 
When the 


ake te 


check that the " Eipreq 


Mignal 
(lenereter le working properly 
to the output 


brightly 


te brought ug nit the 


amp lights 


148 “ELPREQ" Band 11} SIGNAL GENERATOR is most useful. it:— 
provide Us mal for tuning to any Band III station 
Can be asad “ nari @ip meter for checking the frequency of Band IT T.V. serie 
Cathe 
(wa be a to give « pattern on T.V 
4. Cam be aeourately calibrated with ix 
All the parts including valves, toning 
Kit at 25/1 Conabructiona : 


Rece\ver ecreen. 

nled equipment 
odenser and metal chassis are available as a 
ee with Kit or availab'e separately price 2/6 


e 7 BE READY cinwerci 14 


Daily Test Transmissions 
taking place 

w which fixes to the side or back of vor 
will give you the new station or the old by the flick 

witch. You de nothing to your existing set; just 

fa gin maine and aertal leads, Suitable for any 
—_ ice £6/ 10/-, or 9O/- deposit and six payments 


BUILD YOUR OWN CONVERTER 


The very s@tisfactor 
e from the @xporimental Beulah Hil) etation it 


;  @ valves, is not at all 
* up with the simple 


Price for all the oc 


wet iree 


already 


nvert 


y 
2) 


- 
2 
2 
be 


Converter has given results 
uses 
tiMicult to make and 


an) the lined 


instrument described abo 
mnporente ineluding 
£3/10/- of @4/10/~ with : 
es Price ipeindes stove enamelled case 
chassis, and all parte te make 


nstructional 
data ls sine equipment 
prepared meta 
up convertor ae illue 


*26 


MADE FOR THE JOB 


Tile « wip. 16 


trated data available separetely pr 


vaive superhet was designed to 1 


eive 200 megacyeles transmissions so tt will require 
virtually no conversion to receive the commercial TV 


programmes 


The 


RL 


mia'n 6 valves type 6P61 


and FASO 


and one each RL? 
Sis LP transformers 19 Moe/s. ban 

{ other useful componente. Price 59/6 
These receivers are un 


and hundreds 
plus carriage and packing 7/6 


sed anu 


THE ELPREG F.M. UNIT 

in toe BLPREQ P.M. Toner do « and two crystals are aeed. The last valve 
te as & limiter eo reducing (the necessity of exact tuning and at the same time 
improving interference rejection. Oryetals are used im the ratio detector to avoid! 
heater-vathoale ham so often encountered with valve ratio Jetectors Stability | 

atremety good and tuning most simple. The tuner draws ite power supplied from 
the set or amplifier its valve heaters are nol connected to earth 
With only « simple indoor aerial made by parting the ends of o 
this tuner wor ry well at Bast 
reports from even greater distan: 
Ooet of all parte including valv 
pointer, taning knob, in fact everytt 
f mounting through the side or back 
& separate cabinet, is £6/18/6. 
eparately price 2 - 


SWeKei aha) shaevevge 


ertect 


wv valve 


rdinary flexible cable 
vmurne (over 60 miles from London) and we await 
pere |! metal chassis, ecale, dow motion drive 
ia Beeced to make the complete unit eultal/« 

i an existing reasonably siged radio, or into 
late \e included free with the parts or te available 
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AuGusT, 1955 


SALE! SPECIAL PRICES THIS MONTH 


CONNECTING WIRE 
wot 


flere rs, Oi 


3-SPEED RECORD PLAYER 


speed record pliave 

the famous Acos it 
motor also by ver 

u mit beard read 

A wonderful bargain at 
arriage 


natal lation 


£5/10:- plus & 


176 
12” 
TELE- 
CABINET 


New 


CONSTRUCTOR’ § PARCEL 


» saperhet 
with thr wave band 


y 
’ driving hes 


Also TABLE CABINET 
Veneered and polishe 


hassia, 39/6. Post 


room 
tame 
*, spenke 


296 


BEETHOVEN CHASSIS 


BAKELITE CABINET 


built-in handle. Note 
perfections but these are 
and will not affect the 
{ the set 


Two tone with 
All have t 


INSTRUMENT CASE 


Veneered and poliahed—undrilled 


CONSTRUCTOR'S PARCEL 


abinet, complete with dial 


oe and back a_i plane 


UNBREAKABLE 
GLASS 
PANELS 


Opin 


CORNER CONSOLE 


A massive cabinet but being corner 
fitted is not out of place even in 2 
modern small living room. Overall 
dimensions of this cabinet are 47in 
wide 3lin 
50in. high 


Televisor, 


deep to corner 
Made to 15in 
Radio Amplifier, 
Tape Deck, etc Originally £18 
Our Price—£10 plus 30/- carriage 


house 


Unit, 


ee 


AucustT, 1955 Wiretess Worip 


THIS MONTH’S SNIP 


Prepared meta! chassis for 6- superhet size approximately 12° « 6)" « 3° 
fitted with coil peck (L. M. enn , two 465 KC LF. transformers, wave change 
switeh, and seale 

hese are ox ai d tested and guaranteed. 

oaly 14/6 ise than the val’ of col pad ont comgiste atin cieeait Gasman, 
post and packing 1/6 extra. 


| SELECTIONS FROM MISCELLANEOUS STOCKS 
“TRANSORMER PRIMARIES 


“ transtormers with 

tapped 200, 220 
econdaries. There i» ample 
however, for the hand 
ndary to suit your own 
Nember of turns per 
fepends upon the overall 
stack, for example, our 100 
yuires approximately 2 
The size required depends 
vut and the voltage, 
10 volte ls required 
primary it needed 
« requires 250 watt, 
1 are complete 


Post & Pkg. 
1/6 
2/- 

/6 Stud Switch for building up variable 
resistors as illustrated or smilar 
devices, complete with handle, metal 
oe. pieces, and apacer bolts. Price 

post and packing 1/- 


SPECIAL BARGAINS FOR 
CALLERS at all BRANCHES 


| SELECTIONS FROM OUR RANGE OF CABINETS | 


EMPRESS CONSOLE 


This cabinet is undoubtedly 
a beautiful piece of furniture 
It is clegantly veneered ex- 
in figured walnut, 
in white sycamore 
jo section is raised to 
convenient level but is not 
drilled or cut. The lower deck 
acts as the motor board, again is 
uncut, it measures 16 « l4m. and 
has a clearance of Sin. from the 
lid. There is a compartment for 
the storage of recordings 
Overall dimensions of this 
essentially modern cabinet are 
3ft. wide, 2ft. Sin. high, and 
ift. 44in. deep 
Price £15/15)-, carriage etc., 12/6. 


THE CONTEMPORARY 


Also in the medern trend is this 
very stylish contempori con- 
sole. Veneered in oak with con- 
trasting mouldings, and is ideal 
for use with modern furniture or 

with other contemporary fittings 
or furnishings ¢ radio and 
motor “+s, is uncut and its 
size, 30 « 15¢in., provides ample 
room for all equipment. Price 
£8/15/-, carriage etc., 12/6 


OFFERED AT APPRO 
HALF COST TO MAKE 


i sive costly looking cabinet 
 F y designed for T.V. but one 
modification makes the cabinet suita 
for radiogram, amplifier, tape recorder, 
or reflex » er—size 23in. wide, 22in 
deep and 37}im. high. Limited quanity 
left at £8/15/- ‘ach, which is approxi- 
mately half of their manufacturing 

Also slightly damaged but re- 
rice from £6. Carriage 


BEST SELECTION OF CHASSIS IN LONDON 


THE 
CLEVELAND 
“ORGANTONE”’ 


5-Valve S-wave band superhet 
om and 


miniatare valves ar 
employed and low loos iron 


Pull A.V.C. is applied to both 
{requency changer «nd i” 
* 


The output stage utilises vari 

able negative feedback. A gram. position ls provided and reproduction of record 
\@ particularly good 
oo size le 12 x 7 * Tin.—ecale sizes ie 105 

his recivwer has been tested ip particularly janis areas and its stability amd note 
. “— ” ty produced ——— results 

Price 1/10/- or £3 dep carriage, etc., 7/6 Gimilar model bat with ferrite 
rod aeriale £18/10/- Hire cauaaen deposit @4 


THE LATEST oputci 


This le the Mode! POPP. Developed 

expecially to meet the increasing 

demand for high fidelity equipment 

Particularly suitable for replacement 

in « rediogram This te a 7-valve 

S$ wave band superhet with push pall 
poorporating separate bass 

yatrola thereby ensuring 
euutrol 

volume one 

ooverage 

tnetree 

BOCES, O730 and two 6AQ5 

chassia ts sullable for use on AA 

maine from 100-110 ¥. and 200-200 

v. Price 17 guiness or @4 deposit 

arriage and ineurence 7/ 


ANOTHER CLEVELAND CHASSIS" THE TREMENDO ” 
The Cleveland Organtone ts good, bat this one ts really superb. It has « 7-walve 
Gireult with 6 watts output, fitted with independent base and treble controls 
It te really an efficient K.P. cireait coupled to « high-fidelity amplifier The 
hassles size le the came a¢ the Organtone, namely 12% 77 with the 1045 * 4) 
multi-coloured scale, and it is built to the eame exacting specification as the 
Organtone. Price £15/10/-, carriage and packing 7/6. HP. terme if required 
Ditte bat with ferrite rod aerial coll £16 10.- 


THE ARMSTRONG F.C. 48 


Among high class radio chassis, the 
name Armstrong i¢ probably the 
most famous, aod thelr new mode! 
¥C48 certainly ves up to tradition 
it le virtually « lO-valve cirowit 
for among ite eight vaives two double 
triodes are employed. Byecial 
featares of this chassis are 
* watte eutpet in a push-pall circuit 
with ample negative feed-back to 
ensure the highest — (by) 
rovision for using F.M., ower 
Lrought out to sockets cna jaator 
m diak (c) independent bass and 
treble controle with vieual indication 
{ ectting: (4) four weve bands 
overn 16-51, 6-120, 190-600 
and 1,000-2,000 metres. The size 
{ thie chests t¢ 12) «9 «9}io 
Price £23/18/-, plas 7/6 carriage 


and \neurance 


OFFERED FOR PRICE OF ITS COIL PACK ONLY 


nanulacturers, bas 
HY. stage, taning 
indicator, and al) 
audern refinements 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, 42-46, Windmill Hill, Ruislip 
Kilburn ddlesex 
Phone: MAI 4921 Phone: RUISLIP 5780 
Half-day Thursday Half-day Wednesday 


152-153, Pleet St., B.C. 29, Stroud Groce, Road, Pins- 


. bur NA 
Phone: CENTRAL 2833 Phone “ARCHWAY 1049 
Half-day Saturday Half-day Thursday 


Post orders should be marked “Dept. 2” and addressed to E.P.E. LTD., 123, TERMINUS ROAD, EASTBOURNE, 
SERB RRS SSR SIDAIIF BBB Beeseeaes se 2s 8 8 88) 2.8 8 8 8 Bee 
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Why I bought a 


People like myself are inveterate listeners. For us, music 
and other pleasures of the mind—drama, discyssion, verse— 
are as necessary as food. 

In my case I found a need to “ capture and keep” the 
memory of things that delighted my ear—to record the peer- 


THE FINEST TAPE RECORDERS IN THE WORLD 


See your nearest Grundig dealer or write to us for full details 


GRUNDIG (GT. BRITAIN) LTD. (Dept. W) 39/41 NEW OXFORD STREET, W.C.1. | 


(Electronics Division, Gas Purification & Chemical Co. Led.) 


BROADCAST 
RECEIVER 
TYPE CB4 


Constructed to VHF standards throughout. Covers the band 2 with 
AF, Mixer, 2-4f, and ratio detector stages, Provision is made for single 
or push pull output, or added Short Waveband. Although “ hand built ' 
‘in emall quantities, an attractive price is maintained. 
Modei *' A,"’ FM tuner. A popular and small unit, with good sensitivity 
These are in use from Bognor to Ely, and little changed since firse des 
cribea by Amos and Johnstone in the “ Wireless World."’ New ‘* ham 
mer "’ finish front plate and tuning scale carries a magic eye; this and 
power unit are optional 
The " Mullard ** 5-10 amplifier, Our version is condensed to only 12 x Sin 
plan, with symmetrical front layout. With FM, a truly high fidelity oucfit 
is possibie under CH. 

CB4 PM/MW feeder unit, mains driven 

C84/2, with push pull output 

“A” basic tuner 

A” tuning scale, magic eye 
“A power unit 
* Mullard amplifier, our version 


Welcome to MARLBOROUGH YARD, N.19, evening 


demonstrations also arranged 
BEL SOUND PRODUCTS CO. ARC. 5078 


less performance or the subtle interchange 
between accomplished speakers. 
For this, my Grundig Tape Re- 
corder is perfect, It has a wide 
range, high fidelity reproduction 
and simple controls with looks 
that match its performance. 


| 
The Grundig TK 12 7Ogns. pilus 
microphone from é}gns. 


G/TK 105 | Attractive H.P. terms available 


SG50 Signal Generator 


SG50 SIGNAL GENERATOR covers 100 ke/s. to 80 Melis. in 
6 bands on fundamentals, either modulated or CW. Uses two type 
EF?! valves and SenTerCel rectifier with double wound mains 
transformer. in olive green case size 12 x 8 x 4in. with front panel 
of green perspex engraved white. PRICE €8/10/- plus 6/- carr 

packing 

CRSO BRIDGE measures | ohm to 10 Megohms and 10 pFd. to 
100 mFd. in fourteen ranges. PRICE €7/18/- plus 4/6 carr./packing 
VVS0 VALVE VOLTMETER measures up to 250 voles A.C. and 
D.C. with input impedance I! Megohms. PRICE €7/19/6 plus 4/6 
carr./packing 

Please send $.A.E. for further details by return, H.P. terms available 
Callers only—Charies Bricain (Radio) Led., 11 Upper Saint Martin's 
Lane, W.C.2. 

Post ond H.P. orders direct to 


GRAYSHAW INSTRUMENTS 
Park Stable Yard, Leyton Road, Harpenden, 
Herts. 


Wire.tess Woripb 


CUSTOM BUILT “SELR-S 


REPRODUCERS Estd. 
EASY TERMS 


H.C.12 ‘ _ g 4 L EAK 6 OURMENT 


CORNER HORN ’ 
ASSEMBLY for the Conaot LIEUT 


f If you want the Finest Quality Reproduction 
* | together with Workmanship of the Highest 
ae Order your choice must be LEAK. 


. AS USED BY BROADCASTING CORPORA- 
and executed es a TIONS THROUGHOUT THE WORLD. 
for thees whe 4 4 [EAK TL10” AND " POINT ONE ” PRE-AMPL'FIER. 


Cash Price €28/7/-, or sent for £4/10/- Deposit and 18 
monthly payments of 30/-, carr. and crate free. 


Designed 


appreciate 


near perfection 

. 4 ; te LEAK TL/10 AND VARISLOPE MK, Ii PRE-AMPLIFIER. 

in Sound e Cash Price £34/13/- or sent for £6 Deposit and 18 
Reproduction monthly payments of 35/-, carr. and crate free. 

This and other fine loudspeaker systems are LEAK DYNAMIC PICK-UP 

iemonstrated daily at ovr Regent Beene H.P. TERMS Complete with two detachable diamond heads and trans- 

GOODSEL on Koon ore Wobens’ AVAILABLE former. Cash Price £20/19/9 or sent for £3 Deposit 

and ARMSTRONG and 10 monthiy payments of 40/-. Post and packing paid. 


lustrated brochure 


Delivery of all the above is from stock. We can also supply 


'B K. PARTNERS LTD. Wharfedale, Goodmans and Tannoy loudspeakers, etc., 


229 REGENT ST., LONDON, W.1. (Entrance Hanover St.) ‘Phone: REG 7363 Connoisseur Variable 3-speed Motors and ail other Quality 
Equipment on EASY TERMS. 


Please let us have your requirements. 


HUNTON will cut your press {4 DAYS FREE TRIAL 


tool costs for PROTOTYPE and 
PRE- PRODUCTION RUNS! with the SUPERB NEW 


Ma 


| i REMINGTON 


THE UNIVERSAL BOLSTER OUTFIT 
USING STANDARDISED PUNCHES AND ‘60 ? 
DIES FOR SHEET METAL PIERCING 

AND BLANKING ON FLY PRESSES ELECTRIC SHAVER 


will convince you 
that it really does shave quicker and smoother 
than any other method. The extra long shaving 
heads are slightly arched to fit easily into 
those hard-to-shave spots. 


SEND DEPOSIT OF ONLY 5/ 
(Returned if not satisfied) 
Balance after 14 DAYS PREE TRIAL 15)-, and Ay ey payment: 


of 24, Cash Price @9.17.11. AC/DC 2 Brand new 
Sent post paid in silk lined presentation case 


visit US ON STAND No. @ WE WiLL ALLOW YoU 40’. 
Grand Hall Gallery, Olympia , FOR YouR ELECTRIC 3 
Engineering, Marine and Welding Exhibition SHAVER # you doside to heep the REMINGTON 


FOR 
= MMEDIATE 
DELIVERY 


SEPT. ist — SEPT. 165th after tri 


al. 
SEND FOR PREE BROCHURE 


HUNTON LIMITED, ricnix worxs, | The LR. SUPPLY Co. Ltd CS 4 
114-116, EUSTON ROAD, LONDON, N.W.!. BALCOMBE .- SUSSEX ee = 


Tel : EUSton 1477 (3 lines) Grams : Untenexh, London 


110 Winecess Worip 


TAPE PRE-AMPLIFIER 


.- for those who 
want the best. . 


Used with the WEARITE 2B DECK, our Tape Pre- 
amplifier 4/WRB/2b is capable of giving recorded quality 
to the highest professional standards; yet at moderate cost 


* Completely separate recording and replay 
chains with direct/replay monitor com- 
parison switching. 


Correct pre- and post-equalization to 
C.C.LR. standards. 


Peak-programme signal metering. 
Positive metering of bias and erase voltages. 


Designed mainly for WEARITE 2B Tape 
Deck-—uses all the facilities provided on this 
deck. 


Price 55 gns. 
For full details, write or telephone 


ARIEL SOUND LTD., 


57, LANCASTER MEWS, LONDON, W.2, 
Telephone: PADDINGTON 5092 


Transformers 
Transformers 


Transformers 


QUALITY-RELIABILITY 


For the Mullard Amplifier. 

For the Osram 912 Amplifier. 

For the Williamson Amplifier. 

C. R. Tube Isolation Transformers. 
Instrument Transformers, 

and all popular types. 


FROM 


Ellison Transformers 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
AND ALL LEADING COMPONENT DEALERS 


Aucust, 1955 


STEVENAGE RELAYS Lip 


— 


@ Manufacturers of Type 3,000 relays with 
contacts and windings to customers’ 
requirements. 

Impregnation, tropicalisation and high 
voltage insulation available. 


No used or second-hand materials employed 


For particulars apply: 
48 DOVER STREET, LONDON, W.1 


Grosvenor 1716 


Ty pe P FA Pre-amplifiers 


The latest PFA unit built especially for 


use with our range of Williamson Ampl 
fler Separate ba and treble control in Write for 
equaliser section Low noise wen gan details of 
» mv. input, 6 valve Williamson 
and Mullard 
20-watt 
amplifiers and 
F.M. units 


% Demonstrations of all these units at 6.K 
Partners Ltd, 229, Regent St., London, W./ 
ond Class Electric Co. Led Croydon 


GOODSELL wr. 


40 Gardner Street Brighton | Sussex 


Tel, : Brighton 26735 
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Bullers ceramics 


FOR INDUSTRY 


We specialise in the manufacture of —PORCELAIN 
for general insulation 
REFRACTORIES 


for high-temperature insulation 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. 

Prompt delivery at com- 
petitive prices. 


FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT ~ STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks; TIPTON, STAFFS —_ London Office : 6 LAURENCE POUNTNEY HILL, £.C.4 
Phone: Tipton 169! Phone: MANsion House 9971 


Wharfedale HALF SECTION CROSSOVER UNITS 
MODIFIED WITHOUT INCREASE IN PRICE! 


HS CR3/2 (800 c/s and 5,000 c/s)- £8.10.0 
400 CR3/2 (400 c/s and 5,000 c/s) - £12.10.0 


WHARFEDALE half-section Crossover Units are now fitted 
with a 0.9 mH inductance in series with the middle speaker (10- 
15 ohms), with a switch to short-circuit the coil according to 
requirements 

he effect of the inductance is to reduce the output from the middle 
peaker gradually above about 2,000 c's where the third speaker 
tarts to take over, and to avoid a slight resonance in the 3,000- 
6,000 cycles region. The result is smoother top and the eclimina- 
tion of “ ringing” on some voices, with a reduction in surface 
noise from some records. 

When only two speakers are in use, or even with three speakers 
in heavily furnished rooms, the coil would normally be switched 
out to avoid attenuation of very high frequencies, but might still 
be used with advantage on some records. 

Owners of HS 'CR3 Crossover Units can adopt this refinement 
by inserting a 0.9 mH coil in series with the middle speaker; 
this course is strongly recommended where a Super 8/CS/AL is 
n use. The 0.9 mH coils are available at 12s. 6d. each 

With 2-3 ohm speakers the inductance value would be 0.25 mH 


Low resistance air cored coils for 

crossover networks can be supplied 

at the following prices:— 

yd to 0.5 mH 10s. 0d. list. 

0.6-1.5 mH 12s. 6d. list. 

1.6-2.5 mH 17s. 6d. list. 

2.6-5.0 mH now reduced from 27s. 6d. 
to 22s. 6d. list. 

5.1-7.5 mH now reduced from 37s. 6d. 
to Ws. Od. list. 


A\Y, ted | WHARFEDALE WIRELESS WORKS LTD. 
arredalie IDLE BRADFORD . YORKS. 


Telephone: IDLE 1235/6 (2 lines). 


Telegrams: Wharfdel, Idie, Bradford, 
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Manufacturers of 


POST OFFICE 
TYPE 


MAGNETIC RELAYS 
3,000 and 600 


Contractors te 
H.M. GOVERNMENT AND 
LEADING 
MANUFACTURERS 
COILS up to 80,0000) 
CONTACTS up to 8 amps 
INSULATION up to 5 kv 


Specialists in Tropicali- 
sation and inter Services 
Jungle Finish 


Conforming to ALI and 
C.1.E.M.E. standards 


PROTOTYPE Relays 
made to specification. 
POST OFFICE TYPE 
KEYS supplied to 
specification 

Speedy Deliveries 


Enquiries Invited 


Y ILLUSTRATED 

FREE A.D.S.RELAYS LTD. Dept.W.W 

—_—_— 12, STORE STREET, LONDON. W.C.1. 
Tel. -MUSeum 2453 


T/V TECHNOLOGY ——MIDLAND INSTRUMENT CO.—— 


are wir 


ELECTRONICS Tet 


50 


© RADIO SERVICING Ses 


Ne eel fer 


e 
= RADIO ENGINEERING SELSYN TRANSMITTERS (Magslips pe, pure bro x-y 
t r * mn We of ’ ean) of one 


There's a big future in T/V and Radic. Act now! In- 
crease your knowledge. Gack up experience with a 
sound theoretical background. 1.C.S. offer courses of 


GEC. POWER UNITS 
‘ 4 


instruction in 
TV TECHNOLOGY ADVANCED SHORT-WAVE 
RADIO RADIO ENGINEERING RADIO SERVICE 1./D.c. MOTORS 
ENGINEERING RADAR BASIC ELECTRONICS : 
FREQUENCY MODULATION 
LC.S. will alee coach you for the following examinations :— VIBRATOR PACKS 
RARE; P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (A.T.E.8); C. & G. Tele- 
communications, etc., etc. 
DON'T DELAY—SEND COUPON TODAY for free descrip 
tive booklet, stating which subject Or examination interests you 
Fees include all books needed. Examination students coached 
uacil successful 


riage 


OPTICAL UNITS 


CRYSTAL SET KITS, 2B.) 
sod diagram, 10 


Reduced terms for H.M., Forces. KLAXON GEARBOXES, 4 
Dept. 2234, 1.C.4., 7! Kingeway, W.C.2. — aw. 


t Sout args 


a PTTTTTITITITILITLL TPT tt Many other boonale . send 34 “with SA BE. tor current li 
US. DINGHY TRANSMITTERS 
INTERNATIONAL CORRESPONDENCE SCHOOLS, the hand " raine 
Dept. 2238, international Bulldings, Kingsway, London, 
w..2. 
REDUCED SUMMER TERMS— 
Use the coupen and save money . 
HIGH-LOW IMMERSION HEATERS 
Please send Benkiet on subject aon ~- . 
Name ad 


(Block letters, please) 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, t7 
Address 


Tel.: HAR 1308 
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NEW... from start to finish... 


Sunn SPi2 TAPE RECORDER 


% Frequency Response % Three Motor Drive 


50-12,000 c.p.s % /0 watts p.p. output 

$+ db at } ips 
50-7,000 ¢.p.s *% Independent Bass and Treble 
3 db at 3} ips 


% Ten-inch Loudspeaker 


% Autostop 

can be used independ 
% Two-stage Capstan the recorder for P.A., Radio or 
_— ** Fingertip *’ Control Record Reproduction 


The NEW SIMON Model SP'2 Tape Recorder 
designed and built to top standards Years of specialist 
experience in the field of sound-recording engineering and 
techniques have been combined to produce an entirely new 
equipment which is faultless in performance and appearance 
The SP 2 provides superb recording and reproduction facilit 
Ask your dealer to show you the new SP 2 now 


% Twin-track recording 
% High Fidelity Amplifier 


85 gns. 7a 

up racurres Fhe inside story... 

WITH PLEASURE Ask for a copy of the new booklet — Affairs of Tape 
free, of course. Brings you up to date on Taf 

Recording—git you the inside story of the SP 2 


he ‘ SP\2 is designed and built by 
the engineers responsible for the supply of 4 4 4 * 
Seort ond oabel compersogtions sient Simon is recording 
toring equipment to H.M. Government, 
Cr 


wn Agents, London Fire Brigade, 
SIMON SOUND SERVICE LTD. 


46/50 GEORGE STREET, LONDON wi WELbeck 2371 (5 


="You can rely on us”™: 


Stockists of all Radio and Electronic components 
for manufacturers, laboratories, Educational 
authorities, and the amateur. 


Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and 
Lee, W.B., Whiteley, Wharfedale, ete., ete. 


Mullard 510 amplifier and G.E.C. 912 amplifier—all 
parts stocked and available on H.P. 


Taylor and Avo instruments from stock. (H.P. terms 
available.) 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W-.5. Telephone: EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. | o'clock 
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RECEIVER $e RECORD 
CHASSIS 9 PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST 
STERN’S DESIGN FOR HOME CONSTRUCTORS|rhis 3-SPEED AUTOCHANGER is by 
The “SUPER-SIX” a 


Famous Manufacturer and is offered for 
A compactand highly efficient superhet 


, 4 / 
Radio-Radiogram chassis of outstanding £9 19 6 Pius 7/6 carr. & ine Normal Price £13 10 - 
quality 


YOU CAN BUILD Dep. and'8 months 18 —— 


IT FOR £10/7/6% gs 


including the OCTAL VALVE LINE-UP Sigs on 
(412/7/6 with the miniawre valves) et 


‘uM j bt 


eeeeeee”=- 


WE CAN ALSO SUPPLY 
THE GARRARD 3-SPEED CHANGER MODEL &.C.80M 
(b) THE GARRARD 3-SPEED NON-AUTO MODEL “T” 
(c) THE COLLARO 3-SPEED CHANGER MODEL A.C.54 
+ available f 1/6. it eontals ‘ (d) THE COLLARO 3-SPEED NON-AUTO MODEL 3 554 
mplete Component Price List (e) THE 8.5.R. 3-SPEED NON-AUTO MODEL HFIOO 
ee All of chese are the very latest models. Send $ A E. for details 
A BULK PURCHASE ENABLES US TO OFFER YN ag pn ping: a ye ,- 
THis) “PUSH-PULL”’ 7-VALVE WE CAN SUPPLY FROM STOCK 
SUPERHET RECEIVER 
Foronty £12/19/6 The COLLARO 3-8PEED 


H.P-—43'46 Dep. 12 mths. at 10/4, “ TRANSCRIPTION ” 
Sineen qh of mansiedtrers ent PLAYERS 


if 


MODEL 2010 with the NEW 
LGHTWEIGHT STUDIO P 
CRYSTAL PICK-UP 
PRICE £18 5 3 (plus 7 6 carriage and insurance) 
H.P. TERMS: Deposit €4/11/3, 12 monthly payments of 4155 
MODEL 2000 (few only) 3-speed unit only (excluding pick-up) 


—— ” | PRICE €13/9/6 (plus 716 carriage and insurance) 
11! THE LATEST!!! HP. TERMS: insuranc 


Deposit £3.76 and 12 monthly payments of 18 10 


RADIO-RADIOGRAM CHASSIS THE NEW 
meni with 8 Posh :| ARMSTRONG F.C. 48 


A high quality replacement Radio or 
Radiogram Chassis poseae provision 
for an P.M. Peeder Un 

PRICE ASSEMBLED AND READY 


roxue § £23/18/0 


r. and Ine 

a? toome £5 18 - Deposit and 

12 months at £1 13 9 

OUTSTANDING FEATURES INCLUDE:— 


S Valves is 
& Watts outy 


we RECOMMEND THE WB. ° : STENTORIAN ' PM. SPEAKERS 
They have the NEW CAMBRIC CONE and a matching device for 3 ohm 
7.5 and 15 ohm outputs 


(a) Sin. Model HFSIO ai iwié (d) Yin. Model HF912 ae?é6 
(b) 6in HF6IO aai2 6 (e) 10in HFIOI2 aai7 6 
i HF6 f 12) HFI2I4 — 
(c) Bin 0 a7 5 6 Bis Phas 2in 2 avis 6 We HAVE THE NEW | 
OTHER TYPES IN STOCK ARMSTRONG F.M FEEDER UNIT 
din, P.M. 3 ohm VC n. P.M. Johm V/Coil 18:9, 1916 & 25)-] One of the best , -~ 
Sin, P.M. 3 ohm V/Co 6 } Oi PM 3 ohm V Coil 25 - & 376 vn Oe , sree Price Ah tok 
64in. P.M. 3 obe Coil 46 ? iin. P.M. 15 ohm V Coil 48 8B O01 tees - . the of #184 
NEW and FULLY GUARANTEED he ree seerintive 


aflet 


—_——— ~~ 


SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT | frie neds SiCEa cRYEIAC MicnorHons 


CuANoER AND AN AY or 10in, P.M. GPRAKER as s toliows 
THE B.4.R. MONARCH, P.M. SPEAKER snd 


a High Pid ty Mike t ' at ing 
SUMMA t » RECRIVER CHASSIS * woly t TOGETHER WITH A S-4PEED ) ‘he Pilteree neert and norina t for 39/6 


“a ei it i plete with Table Bian arr. & 


Cash Price Deposit When mubmitiing orders, please include postage and parkiny 


STERN RADIO 


~eO 
@a2co0 
tah kad 


ia) With ruenet 


THE COLLARO MODEL B.C.54. P.M SPEAKER and 
ia) With w Harr + 


ess stss 
. 

emits 

oooo 

pane 


—_ 
_ 
yi 
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RADIO TUNING Nigh fidelity AMPLIFIERS 
UNITS * — ASSEMBLED or 
A.M. & F.M. DESIGNS Reproduction KITS OF PARTS 
“STERN'S HIGH QUALITY 8-10 WATT AMPLIFIER “STERN'S” 12 wart * eee FIDELITY” Push-Pull 
Se 2 Set Sand atten ceee cttmnativety | 2 cory hee seabty Unit weasel ates AMPLIFIER 


clearty oe en Coens we Ge 
eral home use and for smali hal 


Price of COMPLETE KIT 

including Valves and Drilled £7 10 = 
Chassis, ete Plus 2 . 

We ‘ up he + Botlt 


rt £9 10 
- - 
(Pius 5)- Carr, & tne) 


Desianed for high quality reproduction 
up to ; , we f 10 watts 
having ive . Push-Pull * 
heorporating hegative eodback 
it 3 suitable for 
vee Of Pick-upe and most types . 
t transiormer provides for use uf Sand 15 ohm speake 


‘ 


- 


BRIEF FEATURES ee COMPLET! = 
ZA. with 6VGe in push-pull AVAILABLE POR £14 0 0 
ve fup to 10 watts is produced from an input of > . 
THE COMPLETE UNIT AS®EMBLED AND READY POR USE £1700 


ution of Radio (where » Tuning Unit is used) and Record Playing | yp 7 £45 bey Months at £1311 r. & tne. 7/6 extra 
t awd Treble Controls provide an excellent range of frequer . 
mit shows an ence 


controle allowing 


esulte are obtained with an average type of high Impedance 


etal Microphone. « clear speech level of approx. 5 watts output rom aero to a gale 


t ome eult any type of pick 
HT aod LT) are available for a Tuning Unit with any type riding rw tie TO mv and 6 
t AS Maine 200-250 volts 00 cycles at . s. and 4 { ‘ te This Amplifier compares 
EME MANUAL \s available for ]/- and includes detailed layouts and , well with the Williamson milar ‘fodene ata treet on of their cost, The complete 
eet of assembly instruction vailable tor 2 


PPPPPPPPEP PPP PPP PPP PBB ABA 
A COMPLETELY ASSEMBLED The NEW “LEAK” TL/10 AMPLI- 


‘HIGH FIDELITY’’ PUSH PULL FIER and“-Point One" PRE-AMPLIFIER 


AMPLIFIER. supotied Complete 
with THE STERN'S DUAL 
CHANNEL TONE CONTROL 
PRE-AMPLIFIER UNIT 


FOR ONLY £13/13/- 


—_eeeeeerermeermeeeeeee 
OOOO DDD DD DID PD PPD 


rR RMS EPOstT * 38- and 12 
thiy payments of 19/2 


this equipment at auch 
ane of & bulk PRICES : 


PARMEKO 7 ANSPORMERS 

COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28 7 
jon, employing two 6F6s in purh-pall for appr - : the at £2 
7 valves are employed, the mato Amplifier = = TL 10 MAIN AMPLIFIER ONLY: €17/17 t @4/7/- Deposit and | 
1 Watt Hi Fi" Amplifier described above 2154 
i Veedback ia employed over the whole of the main POINT ONE” PRE-AMPLIFIER ONLY: £10/10-, or #2126 © 
PA MRKO "OUTPUT TRANSPORMEK ensures really good re i othe ot 15 

chet le provided for an external Radio Tuning vant 
VER SUPPLY AVAILABLE being to 250 Volts at 45 mA. and 6 


ERING PLEASE STATE WHETHER FOR 3 OR 15 ohm SPRAKER “STERN’S”’ MODEL CP3G 
3 WAVEBAND SUPERHET 
THE DENCO F.M. TUNING UNIT 
FEEDER UNIT a 
INCORPORATING AN RF. 
STAGE 


AS VALVE @t PRRHET DESIG N having 

a frequency coverage o te ) 

This P.M. Receiver ie designe 

with any type o 

Reetivers. It ineo 

and two LP 

Diseriminat... the + 

IZAHS~ two 6BAbe 

size of assembi led ¢ 
ower seapply. or Tin.» #}in 4jin. b gh with power supply 
8 MANUAI containing Cireuit Diagram and Component La 
16. a» iwee AN SUPPLY ALL arr IFIED COMPONENTS 


ed Chasse for 
(plas 2/6 carriage 
£67136 set es 
SUPPLY IT 
Ready tor ase, excluding Dial Assembly. £8.17 6 
Re for use tneluding Dial Assembly (a (Nustrated), @9/10/- 
eady for use, with Dial Assembly and Magic Eve Indicator 
ine! £10 10 


ad with aad including an HT LT Power Supply 


BR 17.8 Tee hope, Welt lc sraitabl on» sparste Cri SPECIAL PRICE REDUCTIONS 
109 «115 FLEET ST. 


UNIT AMPLIFIER and RECORD PLAYEK anil we ‘ 1a REVOCED 
LONDON, E.C.4. Phone: CENTRAL 5612-3-4 


PRICE for the combine be nO? TERMA AlSO QUOTED. As af ¢ sample 


O WATT AMPLIFIER and the Mode! Pro , DENCD FM. TUNER) « ( 
* £17 plus 10/- carriage 4 ras HP. TERMS Depot €4/5 ( 
mot £138 
(hb) The above Unite with the RAR. MONAROH “PEED CHANGER fo 22610 ( 
HP. TEEMS Depot €6/12 . oth £1 1611 4 
EQUIPMENT OF THI# NATURE ENS KE FIDELITY REPRODUCTION ON BOTH 
RADIO AND GRAM ( 


Si A i MM 
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me Constructors |! 


YOU os ASSEMBLE 


se TAPE 
fe mn, RECORDER 


« Fidell ni FOR ONLY £40 


Terms are shown bek 


IT ONLY NEEDS CONNECTING UP !! 


We are completely satisfied that tt Tape Recorder, although supplied at a genuinely 
low price, provides absolute Fidelity Recordings and, in addition to being completely 
Jependab ple, has a performance at least equal to recorders marketed at a far higher 
price The actual assembly of tl “ Recorder is extremely simple and only 
involves a few connections ox Tape Deck and the Quality Amplifier 
are supplied tested and ready 1 all that is required to complete the Re 

corder is to connect the two together manection chart is supplied for this purpose 

and secure them the screws pr d into the Attache Case. The items illustrated 
and described below form the complet quipment 


i WILL TAKE ALL STANDARD TAPES UP 
12 


POR DESCRIPTIVE LI 


THE WEW TRUVOX MODEL TR7U TAPE DECK 


THE NEW TRUVOX MODEL TR7U TAPE 
DECK. 3 Shaded-Pole motors. Drop-in Tape Load 
ing Push Burton Control Separate Push Buttor 


Brake. Fast forward and fast reverse Silent dri 


eliminating Wow and Flutter Half Track working 
o und 2 speeds, 3jin. and 7}in. per se Positive Azi cor CRYSTAL 1,200 ft. REEL OF 
i : " . , M CROPHONE SCOTCH BOY MAG- 
F Lf t e only } 12} . 
2 nuth Adjustment verall size only 14 in MODEL MIC 33.1 wea La rs or 
TAPE. 


MODEL T.R.1./F. QUALITY AMPLIFIER PORTABLE ATTACHE CASE 


This amplifier has been expressly designed to meet 
the requirements of enthusiasts for fidelity repro- : 
. I * me he d t stratior 
duction ami in particular t CORRECTLY =H opposite, is “4 neat a a be a = ly x ; 
rate the abo "RUVO yee . f : A 7 
bhied ate the above TRUVOX DI K It is sup shed case, being covered with maroon rexine 
p my complete with a matched Elliptical 3 ohm { having an ivory loured speaker escutcheon 
?M. Speaker, it incorporates an « ent Te j inh y co c P 
c tr lt , "4 a d t M fe fye : vel It ntains concealed pockets to accommodate 
On acrengemenmt Gnd nas & magic ye Lever the Microphone, Mains Lead and a spare 1,200ft 
Indicator (Operative on Record In addition it reel of tape 
, reel of tap 


can be used as a general purpose Amplifier for -_weowowoveeoroewrerrereeeoreerrelcerelceoereleeelel 
high quality reproduction of gramophone records ~~ ae — aug 


direct from » Cram Uni PRICE REDUCTION 


| GUARANTEED FOR 12 MONTHS (8.V.A. VALVES 90 DAYS)| 
OF THE ASSEMBLED 
PRICE SUMMARY 
RECORDER 


WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, ic., THE COM- 
PLETE BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P. Terms me ¢ — 
Deposit £10 and 12 monthly payments of £2/15/0 or in two parts as follows: ; Br ge E D SUPPLY 
CASH 12 monthly aT) EN ABI ES | us. 
retvox Ms ren; Tape ab PRICE DEPOSIT payments of iF 
MODEL TRIF AMPLIPIER eae EE Re ah, ay 
SPEAKER 1.200%. REEL OF TAPE £33 10 06 £8 10 0 £2 6 4 Plus y £1 10 carriage and insurance 
b) ATTACHE CASE AS ILLUSTRATED) . See note below re packing charge £1 is refunded when packing case is ro 
ACOS CRYSTAI MICROPHONE f £610 0 —_ turned to us 
NOTE: Please send 30/~ to cover cost of packing, carriage and insurance, We will refu H.P. terms. Denosit £11 and 12 monthly 
the packing case is returned to us intac payments of £2/18 8. 


EACH ‘UNIT is AVAILABLE SEPARATELY AS FOLLOWS: 
CAS 


12 monthly 
: DEPOSIT ra: of 
TRUVOX Mk. TR7TU TAPE DECK : 0 £517 @ “1 
AMPLIFIER MODEL rRil iT 
SPEAKER 
r PORTABLE ATTACHE CASI 


0 
(d) ACOS CRYSTAL MIKI as , 
REEL OF TAPE 1,200f 0 
Please include £1 when ordering or (c) for packing charge, this whe le amount will | 


refunded if case returned t 
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MAKE YOUR OWN PORTABLE RECORD PLAYER!!! THE “MINI TWO-THREE” 


Ar Albin Battery I 


WE OFFER THE PORTABLE CASE ILLUSTRATED a nvtget sia cove au 


CONTAINING A 3-VALVE AMPLIFIER 
AND A P.M. SPEAKER FOR ONLY £7 17 6 


surance-——7/6 refunded on return of Packing Case 
a originally used by Collare Lid — 
it * rotheusti matructe ' 
. i, aceu wlate the COLLARO RA 
rOCHANOGER A.» af make of 3-speed Mingle Re« 
which we can sup 
yperate with any high impedance Pick ap and 
VALVE A.C. MAINS design employing a 6K6 Output 
watts output Tone and Volume Controls 
On-Off Bwiteh are provided together with « coloured 


are available separately 


. 1 srriage and Insurance, 7/6 refunded 23 in 
K AMPLIFIER, with P.M. @PRAKER #41 0 
Pr carriage and insurance 
PPPPPPEPBPBPAPBPbELPoM AMP ALALABBa 
POP PPPB PDP PPP PPB LPP DBP BAP 


TERN’'S AMAZING BARGAIN OFFER 


WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS 
MODEL B3PP RADIO or RADIOGRAM CHASSIS — 


Aé VALVE 3} WAVEBAND SUPERHET with PUSH- 
PULL ouTPUT 


of chese successful and very popular Receiver 
ave been sold for 816/18/- each 


WE CAN NOW OFFER THEM FOR £1 1/19’6 


. THEY ARK THE IDKAL REPLACEMENT 
(plus 7/6 carriage and insurance) ] sagen POR THAT SLD MADIOURAM 
H.P. Terms. DEPOSIT €3 and 12 Monthly payments P a" f . 
of 17/5 


GENERAL DETAILS — , UARANTRED VOR 12 MONTHS (B.V- 
sins 100/110 Volteand| @ Waveband coverage ’ UARANTERD FOR 12 MONTE “ 
is Shortwave 16 to 50 5 J VALVES 59 DATE 
t Valves 6BE6, 6BAG metre Medium 187 
push-pull and to 550 and Long-wave 
’ won t O) metres 
ket en the chassis for ‘ “ur oo . Oh) Volume Contr 


neion speaker and Pick 
Wavechange Switch with Gram poeitior 
*llin. x Thien 4) Tuning Control (Piywhee! type drive 
Negative Feedback ls employed over the 
entire audio stages 
| Escutcheon is Excellent reproduction up to approx 
mately 6 Watts output 


A BULK PURCHASE ENABLES THIS aes » Ege he Be 4 
is housed tn light are oh 

SPECIAL PRICE REDUCTION sewer intr veto 42 6 

m eddition we can offer « 


OF THE FAMOUS at 250 mA. Size of ans 


SHAFTESBURY PORTABLE AMPLIFIER| A DUAL-CHANNEL PRE-AMPLIFIER. 
Suitable for home use and smal! Halls and TONE CONTROL vere 


Has matched inputs for both Record) Attractively finished OM 6 
Players and Microphone Also pro- full contrel of BASE »& REBLA 
vides tor the * a and “ fading with @ main volurn t 

of both Gram. and speech as pa It cam be used with 

up, the range 


unit aflording ample a oll ‘ 
pick-ups aad al! nat ling : “ 
ead long playing t ‘ 
The extreme fie : eine 
level of bees ead ble t ‘ pect 
ot the vohum it t we * ? e ‘ . * are " 
12-watt amplifier t ‘ 1 on , t 
acif-contained powe ' ! m te -. " t ‘ 
on the front par a cal ro thes *riee ting rithe hast 

a 169. « plete « t lata « evailable any Me 1- plet 

y for use, £5 /5)- 
COMPRISING i? THE IDEAL SET FOR USE IN: CARAVANS, ETC. 


ee ee ie Blo en! A VALVE 2-WAVEBAND SUPERHET RE- 
+ Mike and Gram.. either of which can be faded) CEIVER OPERATED FROM A £61 7'6 
Tene Control and imdependent input sockets for 6-VOLT BATTERY FOR ONLY 
(pine 5 rr? and ineurar 
These Bolsioors which we ha recer 
botk parchase, are ex-Britteh ‘Mint 
{ area (wo-waveband Buperhet 
tw 


High Gain Amplifier for * m AL. or DC. mains 
t 


© micrephone which obtains ite 5 arising 


» the Ticonal nagnet for 


mi Medium Wa 


THE COMPLETE EQUIPMENT is all contained) %'s conkine dinl. 


the whole ( haesi« 
in the aod carrying haadic 


/ / 7pin overall Va 
PORTABLE CARRYING CASE $1 8 0 0 73, “They poses 
good resulta on 4 
6 Vet DA. suppl - 
‘ red i from 2006/9 HIRD PURCHASE TERME 


te also enable their use 


ety 2 monthly p ve of £2154 @ — Oe 
CARRY @ GENUINELY PORTABLE, aa WILLIAMSON AMPLIFIERS BY GooDseLt 
These Amplifiers hardly need enlarging upo 


aflet containing free data is available on receipt of 8.A.B 
new Recutne Ge sesogeed stan lard { 


riged Twe are evaila 


MODEL GWit vee 


eht 


but othe rwiee inpt 


109 = 115 FLEET ST. fivcti?: out owed J ig 


This ¢ 


LONDON, E.0.4, Phone: CENTRAL 5812-34 J” jo Pine T8Carrige 


SEND S.A.6. FOR ILLUSTRATED UeAPLETs © 


‘ 


Wirecess Worip AuGusT, 1955 


SELENIUM RECTIFIERS 
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vy 3 Primaries 200-250 v ‘) v 

‘ 130 50 mA., 6.3 

120 v. 40 mA 

o0 15 mA 

ouTPuUT ee 

Midget Battery ‘ 


+ O00) 


,a 


bo) 
>-0 
6-046 


— 


450-0-450 


69.6 

ToP SHROUDED Baer yaneuer TYPE 
70 m 3 
70 = f 

1A. € 

iA ‘ 


ar 
100) 
oo 
ta 


100 m 
4. 
o4 


SOOO 


100 


SMOOTHING CHOKES 
10 mA..3 H., 100 
» % i 150 mA., 7-10 H 
10-0 60 + Om 4 5v.da 100 mA., 1OH 
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R.S.C. HIGH MDELITY 25 watt AMPLIFIER A4 


NEW DESIGN FOR 1955 
GAIN PUSH PULL OUT 
IN PRE-AMP. TONE 
AGES INCLUDES 
ly wound output 
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1 reliable small com 
INPUT OF ONLY 
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IS SUITABLE 
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ITIVITY 


ssem bled 


SI 
(Or 
Deposit 26/- and 1 


speakers, etc., on request 


‘ 


monthly pa) 


Cover as illust 


HIGHI 


le ve l 
harmonw 


Hum 
total 

0.35" 
p 


66 D.B. down 
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A PUSH PULL 3-4 WATT HIGH GAIN 
ASSEMBLED AMPLIFIER FOR £3/19/6. 
t 200-250 ¥. 0 os. Compleve kit of parts 
peiot wiring diagrams ead inseructions 
with any type of feeder unit or piek 
DA. with “ live" chassis bat A‘ 
Trane Output le for 2-3 ohm 
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BRAND WEW 6.5.R. MONARCH 3-SPEED 
MIXER AUTO-CHANGERS. 

With crystal pick-up and seperate 
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or 12in. intermixed Supplied in «# 
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5)- carr. of 2 gus. deposit and |i uw payments 17.6 
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R.8.0. Ad 10 WATT “PUSH-PULL”’ 
FIDELITY AMPLIFER 
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tegeous hire purchase facilities on 
any single item over £5 Ask tor 
details mentioning what you are 
interested in We regret we cannot 
extend this facility to kits 
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F.M,!! (Frequen 
We are pleased to announce our compicte Kit 
for the * Deneo "' FM. Feeder Unit 
This anit provides an A.F. output suitable for 
feeding into the audio section of « standard 
broadcast receiver where triode pentode out 
pot are available Within an average of 
10 miles from « V.ELF. tr itter one LF 
stage should be adequate, but our complete 
Kit supplied includes all components and 
velves for an extra LF. stage il necessary 
or if the anit is used at greater distances 
Full Constructional details, theoretical eireuit 
end point-to-point wiring diagram can be 
supplied for 1/6 post free, or the complete 
Kit right down to the last nut and bolt at 
mly £676, clus 2 6 packing and postage 
This unit ean be supplied if desired, ready 
sesembied, aligned and tested, at £8 10 
plus 2 6 packing and postag 


It required we shall be pleased to align this unit for constructors not possessing (he 


charge of 7 6. Valve li 
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necessary 
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The Jason F.M. Tuner Kit! 


size Sin bin., chassis size 7in. 
N.B. The standard model is at present 


from Wrotham. Our price for the complete standard kit is £615 


Plus 2/6 p. & p. Fringe area model i 
could be expectea up to 150 miles from 
The Standard Mode 

manufactured by the —_ 
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element type by 


This kit has been based on the 
booklet by Data Publications, price 

~ post free. With each bookiet is 
enc losed our individually priced 
parts list. The construction and 
alignment of this tuner are no more 
difficult than a normal medium 
wave tuner. It is highly sensitive 
and free from drift. Incorporates 4 
valves type GAM6 and 2 specially 
graded G.E.C. Crystals. The kit 
supplied includes drilled chassis with 
tuning condenser, scale calibrated in 
megacycles, and attractive bronze 
stove enamelled front plate already 
mounted (as illustrated, front plate 

Loin, 
operating satisfactorily up to 80 miles 
- only ! 
including extra valve, coil, etc. ‘results 
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Coverage 7.4-0 M The set on! t 
valves at 30 - very good 
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ome fd 


walt a 
new and 


spate 


BARGAIN 


hanger for 


ANOTHER UNIT 
54 wut 


ol larc cf 


GRAM 
" 


eparate 


26196 


PLAYING DESK 


£5 19 6 y 


COLLARO RC 54 PLAYER Just re 
cased. Fawn 


leatherette 


ee 
18/7 
SPEED 


65 onthis 
AUTO. CHANGER long 
and D. high 


 £16/10- 


available 


LATEST 


HP 


terns 


eatberette fniat 
case with chrome 


tre arenats 
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tren) 


1 4, 
Dritied chu 
ready-awembled dial and 

20/6, tax paid. Pair 

through Mains Transformer, 22 6 


post tree 


chasis ls a p . » in every ¢ as 
pretiines This chaee 


at £29 19/6, piux 5 


* can ale be suppl’: 
artiage #01 packing 


ARMSTRONG F.CA8. Their very latest high quality replacement 
chassis having provision for P.M. feeder unit, 8 valves, four wevebands 
Independent bass and treble with unique thermometer visual indicator 
Ready for use £23/18/- plus 5/- p. & p. or £S/18/- deposit and 12 


——— 


SUPER-QUALITY 6-VALVE RADIOGKAM 
CHASSIA 


ture alongside 
motor —— 


ries 
plus 
ar 


torus 


monthly payments at 33/9. IHustrated leaflet 

available 

DULCI BABIN ray guaems All 
oa ' a 


Lock 


al eat 
4 ats 
© with @ 


Transcription met 


ilar rt 

£18.53 om! 

London's largest selection of Amplifiers, Recording equip- 
ment, ete, ete 


18, 


Ue 


reduction | 


Poseantina en. cane. 


London, W.1. 


Wirecess Worip 


SAVE POUNDS! 
HIRE PURCHASE 
TERMS ON 


CERTAIN ITEMS 


Please give details of 
your requirements 


FAMOUS MAKE 3-SPD. 
AUTO CHANGERS 


LATEST 1955 MODEL, 
NEW & UNUSED 
Takes 10 records of all sizes 
mixed) in one loading. HGP.37 
crystal turnover-pick up. Hand 
some cream finish Supplied 

complete in maker's carton 


LASKY SPRICE 89/19/6 


12 CHANNEL T.V. TUNER - 


Famous make. ( 
valves ESO and 

emi ty scntgecre st j 

¥. output #2) M " 
ana 175.7 115.76 Mw fupplied w 


end cireult ding 


v's PRICE. 
Post 3/6. Roots, 2/9 
TELETRON BARD ps CONVERTER com. | eur 
Por use with 7 as spe 
eeivers. Usee tw * ( 

alignments, ful 


TRANSCRIPTION 
in stock Collaro 2,000 
Garrard 07 


MOTORS 
and 2,010 


Connoisseur, et 


THE “UNIVERTER”’ 


A new book just published, 
full details of a new Ban 
Converter for any TV receiver 
home constructed or factory made 
SECTIONS. All components and valves in 
stock, prices on request Also 
svailable as a complete unit 
Uses two 6AM6, one 12AT7, one 
6X4 Contains its own power 
upplies THE BOOK, con- 
taining full circuit diagram, wiring 
instructions and component lists 

3/6 post free 


iving 


AERIAL ROD 
Steel heavily copper plated, 12in 
long. Any number may be fitted 


together, 2/6 per doz., post fre 


GERMANIUM 
DIODES, 1/6 


CRYSTAI 


AuGusT, 1955 


ORDER BY POST IF YOU CANNOT CALL 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's 
6 valve 3-wave Superhet, 13-50 m 
short, 200-550 m. medium, 1,000-2,000 
m. long Brand new Mullard valves 
ECH42, EF41, L63, EB41, 6V6 g.t., 
EZA0, and finest quality components 
Gram. switch, 465 Kejs I tone 
control, 3-colour 
dial Overall size 
LASK Y’S 134 5, height 124 
PRICE Aperture required 
for dial and controls 
£10196 ll x 3tin. Com- 
Carr. & Pkg plete with valves 
7/6 extra output trans., knobs 
etc 


F.M—FREQUENCY MODULATION BY GORLER 


SET OF 3 COMBINED LF. TRANS 
A.M. and P.M. 456/470 Ke/s, A.M 


Surp!us. 


“ Wireless World 
A J Reprir 


A nents 


F, 10/+ each Jason vu. TONER 


i 7 ach ~ post free 


DENCO FM. PEEDER UNIT. Ail components and 
Uses 6AM6, 12AHB8 EB91, and two 6AB6 


PARC SEL, £6 7 6 Post extra. DATA BOOK 


All components available 


valves in 
COMPLETE 
1/6 post free 
separately 


SPECIAL OFFER! 
MULTi-TEST 
METERS 
1,000 ohms per volt 
Basic movement 400 mic 
roamp, Jin A.C./Dt 
0-5,000 v., O-l amp 
il switched ranges 
100,000 ohms and |! 
meg., also decibel range, 
in polished wood carrying 
case (6 6} « 4in 
closed with leather 
handle and space for test 

leads 


95 - Post & ins. 36 
rEST LEADS, 3/6 extra 


BUILD A PERSONAL PORTABLE! 


CONSTRUCTORS PARCELS NOW AVAILABLE. ALSO MINIATURE 
COMPONENTS SUPPLIED SEPARATELY 


GANGED CONDENSERS 


LASKY'S PRICE 


Battery 6d. extra 


0008) =mid 


ope 
mel. wave . 
Price cungi t 7 io. P.M. SPEAKERS, 12 6 
OUTPUT TRANSFORMERS, 3 6 


TELETRON FERRITE ROD AERIALS 
» Retee mi we , Med wave rin ion, 8/9 
MI TURE COMPONENTS wave, Sin 12 
AVAILABLE SEPARATEL Y osc, COILS, 
co. DENBERS ‘ 7 HO, 9 - 
of, 6 i 


Ppa PARCEL. A 
DKe, Dre, LDARW 


Dual 


ron dust cores, Med 


Long wave, HO), 9 - 
MIN. BA U 


all types in eto 


MICROPHONE 
BARGAINS 

ACOS MIC.22 
Complete with stand 
as illus. List 4 gns 
LASKY’S 
PRICE as 
ACOS Crystal, MIC 
33/1 List 50/- 


LASKY’'S 32 6 


PRICE 
Type with 


Moving Coil Hand 

switch. List 5 gns 

LASKY’S PRICE 45 = 
TUBES* 
Mullard 


All above, post 2/6 
» Perranti, 


DRILLED CHASSIS AND 
DIAL ASSEMBLY 


Size 134 x 7 2iin., drilled 
forffive latest type miniature valves, 
mains trans., LJ et Dial 
13 l4in., for horizontal or 
vertical mounting Spin wheel VALVES AND C.R. 
tuning All pulle he eae spindle 25,000 in stock 

supplied. LASKY Brimar, Osram, G.E.C 

196 | 


Post 3/- PRIC E 

ACOS CRYSTAL CAR- 
TRIDGES, Turn-over type GP29 
with sa 3 stylus List 42/11 
LASK 91/- 

PRICE 
Type GP9, 78 r.p.m 17/6 
Post 1/6 


EX-GOVT. ACCUMU- 
LATORS. 2 volt, 10 ah 
Size Ifin Stin. high 
Made by Canadian Exide 4 6 


square 


LASKY'S PRICE 
Post I 
INEXPENSIVE 
EASILY BUILT 
RADIO SETS 


Lasky’s Radio Constructors’ Par 
cels contain everything to build 
up-to-date and very efficient sets 
at low cost Note also that all 
components and cabinets are 


available separately 


PARCEL No 


£7196 


au wie ahrinet 
: “ 4 CAN BE BUILT 
FOR £5 10'-. Carr. and pkg 2 ¢ 

IN BOOK for cither above 
1 ; 


CAN BF BUILT FOR 


sets, 1'-, post free 


lastic or wood, 17/6. Carr. 2/6 


Wiretess Worip 


RADIO - TELEVISION — HI-FI ELECTRO RECORDERS 


RIISS 
RECEIVERS 
Now available 
on H.P. terms 


Ask for details 


THE DE LUXE 


ye maak 


Height 


INVERT Yot R r % 
TO A CONSOLE Be emg ’ , LASKY'S PRICE 
D NEW £11 19 


29 18 


a Oi ite. CR o- Fi 
LASKY’S PRICE £8 10) -, } ' ! ad £7 19 
Carriage 12/6 extra i Onr extra ve hudie 
HP. Terms. |) 217-1 nable on packing eas 
: aes ASSEMBLED POWER 
PACK-OUTPUT STAGE 
FOR R.1156 RECEIVER 
A‘ . Power Pack | al 


THE ROTHESAY Bye hd pe ae 
at werd io culctanting ceptor: ° LASKY'S PRICE 79/6. (» 


itely rigid metruction th rs 


p.m. speak 
LASKY'S PRICE, €5 5 


yest laminated wo veneered ain ishe 
light, medium or « vale ed with gold anodised * THE MULLARD 5 10 
speaker grille. The C.K yerture frame i+ detachal ” AMPLIPIER KIT 
mlied ee tune te All components chassis and 
THESE GENEROUS S1ZE8 “ valves in stock. Available separ 
bir ifin. wide, Zipin. deey ately. THE BOOK, 2 6, post free 


19jin. deep. Size of toy 


« 4 J 
LASKY'S PRIC E * THE OSRKRAM 412 
, + 
Carriage 15/- extra £9 19 6 AMPLIPTER KIT 
P t ‘ os All components in stock. Chassis 
HP. Terms eposlt €3 10 - plus carriage charge Partridge, WB, and Ellison 
Kalance plus charges spread over 12 months 
trans chokes, et Available 
THE ROTHRSAY CA INE t pln St LL-LENGTH sener 


DOORS veneered bott i to match the THE tela. " post free 


h tal joneth piano hinges 


yy ral D CIRCUTTS (by 
( for the MULLARD 


MAKERS’ SURPLUS TV BUILD THE “TELE-KinG” 10 and OSKAM 12 Am 
§ CHANNEI l6in. or I7in plete models of these famous 


COMPONENT BARGAINS ; " SUPERHET TV, ; amplifiers built on printed 


WIDE ANGLE 38 mm ‘ull constructional data, wiring circuits can be seen and 
B.H.T. Trans., Fert be e diagrams, circuit and detailed heard st our Tottenham 
price list. 6/- post free Fvery Court Road premis and 
component supplied separately are available from tock 
Write for List 


COMPLETE 5-VALVE RADIO SPECIAL PURCHASE 
CHASSIS re - 
TABLE RADIOGRAM Aan Sten i 
CABINETS Uses 1 each 6817 


Solidly made of tin. laminated component 


wood, finished beautiful Walnut 
eneer Panel (tin 16in 
lial and controls, baffle for 
E.H.T. end speaker, gold finish metal grille 
‘ fully hinged lid Overall size 
1 Kin mF — ide, 13in MAINS TRANSFORMERS. 
high. Shige All 200-250 v. 50 c.p.s. primary 
LASKY’ $ PRIC E Moe 19 6 finest quality, fully guaranteed 
Carriage 7/6 MBA/}. %50-0-350 a0 mA 
Cabinet complete with Collar 63 ta..5 2a. Both filaments 
j-speed Autochange and dual tapped at 4 volt 
purpose crystal pick-up Brand MBA 6. +35 0-425 100 mA 
» 8 t ‘ new £14/19/6, Carriage 12/6 6.3 v.34, 5 24. With mains 
; tapping bo 
LOUDSES AKERS yee aw 4 - * MBA/7, 250-0-250 
Plessey, 3 ohms 32 Ake : en “' 1-WATT MIDORT A.C. DC. AMPLIFIER Sa. 5 , B 


put trans., ' tran 
(_arriage nacking 2 ¢ 
INSTRUC TION. "BOOK and 


“STANDARD 36 mm 
Tre No. BAT shopping list, 1 -, post free 


' eHPULI RY HIGH oth filament 
heav duty, alum s . ‘ _ os iT tapped at 4 volts 18 


oil, 3 ohms 26 Oro. oF LOI, 10F i MBA/10, 400-0-500 
Speaker Obi 17/6, + Uys i} 63 v.44. 5 ja 
916, 10is | 60/8 inp AT/3. Auto tome. 0-1 


, ) ) ‘ ote 

ALUMINIUM CHASSIS SOO-EIO-ORD V. 1D want 

$.W.G undrilied, 4 sides, ‘ od 
corners Depth 2tin PLESSEY LINE ELT TRANSFORMERS ath nams and aft és OUTPUT TRANSFORMERS 
12*87 16* 10 8/3 pe kV incorporating ta ne po 4 Oe oe et Midget Pentoue 46 
14x97/6 12 349 . wo width control ae tifler ‘ , at o* Miniature Personal, 384, etc, 3 
16*98 I2* 666 LASKY's PRicE 25 - for shige mayere © canvas Standard Pentode ; 

ser chassis extra ee een ae vgn Push-pull, 6V6 
sad wired. with 4 valves Multi Ratio, P.P 
LASKY’S, LASKY’ PRICE, 66.-. rimge fre Heavy Duty P.P 


(HARROW ROAD) LTD., NOTE—Open ail day Saturday, early crosing Thursday 
42 TOTTENHAM COURT ROAD, 370 HARROW ROAD, PADDINGTON, 
LONDON, W.1. MUSeum 21605. LONDON, w.9. CUNningham 1979/7214, 


Between Tottenham C1. Rd. & Goodge St. Stns Opposite Paddington Hospital 


MAI ORDERS O HARROW ROAD PI 


124 Wiretess Wort Aucust, 1955 


pyocaron vr. ree neon come wo snr cx use| | WALMORE ELECTRONICS LIMITED 


(with screen and base), 2-65N7, 606, 2-616, 6 « 5 and 2x 2 valves, resistors 
%, potentiometers, et« Ideal for constructing oscilloscopes, etc 


pad Fg yy tey® —'~--yh s A - racklc case 14} in. x 9 in. x 9 in PHOENIX HOUSE, 19/23 OXFORD STREET, 


UNIT, TYPE T/APN-1, with 3 gp th 4-1278H7, 2-126, 
but less OD) volt. stab.) D.C Dynamotor 
i-l megohm 1%), Condensers TR ye Covers aoprox LONDON, W.!. 
ey ce 27/6, plus $/- carriage and packing 
ARD-BELA, PRE-AMPLIFIERS. Complete with 6517 and 2817 Telephon G rord ¢ bles 
Valves, midget reiay, resistors, condensers, pot, &way midget piug and epnhone 7ERrard 0522 Cables 
ket. rand new in original cartons, with cireult. Price 12/6 only 
ASTER CONTACTOR, TYPE Z, with « superb clockwork movement 
Gives two impulses per second ; 7 hours running. Brand new in sound 
proof case. Ideal for constructing photographic timers, et Price 9/6, 


RASeInD EEVEGE Uherva, ‘Thee avo trend mow pro-pelé mous EXPORTERS OF RADIO, TELEVISION AND 


= with dovens of gears, and a Sangamo-Weston 200-2450 v. A 
bycles Motor (silent running) numerous plications (clockmakin n > y 
A ag Dmg F gegen —y rae ae a eecaneneend a INDUSTRIAL TUBES, HAVE PLEASURE IN 
” Bee nk nate AN), Ol) filled ime 3600 ¥. D.C. wke 
2 mid, 1000 +. D.C. wke 6 cach, plus 1/3 post; 4 > 
wks. 6/6 each Aas oye Beek, GES © GS 1000 ¥. D.C, INTRODUCING PHEIR BRAND 
uty (English), 3/9 each, plus 1 
C1AL, OFFER POTENTIOMETERS 20000 linear with DP 
switch, at 12/6 per doz, 100 KO carbon with S.P. or D.P. switch. Fair 
= nee. /6 each: 12/- dor. 20 KO wire wound 4 spindle, at 1/6 
/- 2 «0 wire wound. 4 in. spindic, at 1/6 each: 15/- doz 
MAINS TRANSHORMERS si Gant Y SUB-STANDARD) Input 
SO ¥. Output 250-4-250 v. 6 mA, ¢ v. 1.5 a. 6.3 ¥. 1.5 a. Gapped 
Price 7/6 each, plus 1/6 post 
TRANSFORMERS ut 210-240 ¥. AA Secondary 
}v.44,2¥.24., WY at 14/6 each plus 1/6 post 
Also Transt mers with Secondary W apines 63 ¥.64,44¥.44a,2¥ a 
and 30 ¥. 60 mA., at 14/6 each, pius 1/6 st. These transformers are new 
ee oO rPur TRANSFORMERS ‘vOR BATTERY REC HIVERS, 
t post paid 
POTENTIOME TERS (UBA 1 mee double bank with 7/16 in 
spindle, 2/6 « re dec 2 meg.Q double bank pre-set type, 2/- each 
/- dow poy i 
PRE-SET ‘POrkNrlOMerens ty viz, 50 kQ and 100 ka, 
at 1/6 cach 
AXLEY “ewire HES B-way, single pole Midget type with 14 in 
Thee pole d-way single bank midget type with 4 in. spindie, at 
i 5 d . 
UTTON SWITCHES D.P.S.1 : Hold-on AND INVITE ENQUIRIES FROM BUYING 
e 6 


safety switch for re mounted equipment 
a 


VEEDER- BOOT REY cot oi S. 0-9999 w th @ couph Brand . _ > ; 
hew and boxed. Price 7/6 « y ee AND CONFIRMING HOUSES EXCLUSIVELY 
TEL OTHENE TWIN FEEDER 14. Type K20C., 3/6 per doz 


Valvexpor 


yards . . , 
CO-AXNIAL CABLE Standard 860 impedance 74. per. yard, min FOR EXPOR1T 
2 yds., plus 1 post Brand new current stoc 
-AYS. 3000 Type. 65000. 1 break, 1 change-over. Brand new and 
rice 8/6 cach, plus 94. post 
Si Lie each: iS +4 Cveee, 150 9, outing, Brand new end We wish to advise our many friends in the trade that we are 
cach 
HAND “GENERATOM POWER SUPPLY UNIT No, 7 (ZA17871), unable to supply the home market and that all previous lists and 
with hand generator and cut-out but less accumulator, Can be used as a 
wind generator or as ordinary hand-operated charger for 6 volt batteries quotations must be considered cancelled 
Will give sufficient current to a “flat” battery to start a car. Complex 
in case (i 7in 1Oin jin.) with full working instructions Brand new 
in original cartons, 19/6, plus 3/6 carriage 
A ALve HOLDERS. Ceramic int. octal, at 1/3 each: 12/- doz. Cerami 
5 each; 12/- doz Rubber-mounted B9A (anti-microphon 
7/6 dor. Ceramic B9G (EFS), at 8/6 doz. BIA Ceramic with 
scree ans. 1/3} cach. Ceramic BIG with screen cans, 1/3 each 
$365 BMECKIVER. The well-known receiver for TV conversion. Brand OPENING FOR A 
new and complete with all valves, Price, 22/6, plus $/- carriage 
“GRIMES” LANDING LAMP. Complete with bulb, and motor for 
deflection of beam. tirand new and boxed, 17/6, plus 3/6 post and packin 
POR THE 2-METRE FANS 2-METRE ™ TAN TUNERS | . | . 
Consisting of butterfiy taning condenser, silver-plated ww col, HT i » A & » é 
choke and mounting hax Brand new and boxed, 1/6 each y O u n > Cice t ron 1 C aT a l n 
VALVES, ESO, at 5/- each; $4/- doz, EFSO Red Sylvania, 6/- each 
j- doz, SP61 (VR65), EASO Diodes, at 2/- each; 20/- doz. VS70, at 


CbaM ANU IM CRYSTAL DIODES. Wire-ended, 1/6 each; 15/- doz 
Jaw ye ght Ane ? EARPIECE ES (8.20). at 4/- per pair, WITH 
ian If yours is a knowledgeable mind in the 
‘MIKE BEGETS Size 14 in. dia Brand new 


and boxed at 1/3 ¢ post ways of modern ELECTRICAI AND 

TANNOY POWER MIC ROPHONE INSET Por Tele L.S. No. 1 , 

2 and 3 (YA2815). Brand new in sealed tins. Price, 2/6 each, plus 6d. post ELECTRONIC PRODUCTION METHODS 
. Pr m mid Ss kV at 2/- cach. .03 mid 

OS mid. 2 at 2/- each. .25 mfd and if you seek to apply that knowledge 

bl mid. 1.2 kV. 1 atl/-each, .05 mfd, 800 ¥ 


AMiiatic AN *SPRAGK E METAL TUBULAR WIRE-ENDED .1 mfa. 
+. whe, CONDENSERS, at 5/6 doz 
Hetirine LYTIC CONDENSERS. rand new current stock. 20 mfd 
|. ea wks., 2/6 cach: 5 for 10/-. 100 mid. 450 v, wkg., 2/6 each; $ for 10 
a od ov) postage 
Ht) TRANSFOR ME RA. 465 ke/s. Size 14 in 1g in. * 28 in., at 3/9 per pair r " 
VITREOUS RESISTORS (10W/10102) 12,0000 80 watt, at 2/6 each Men of the right calibre will find this oppor- 
0000 80 watt, at 2/6 each; dox . 
RY. NeaTOS TYPE 114, 2 EPSO vaives and FASO Diode tunity unusually rewarding both in salary 
We neat chassis, 4in Price 12/6, plus 1/6 post : 
16 AMP. DROPPER RESISTANC ES 450-2800, Mn. long, 5200 and opportunity And as a matter of addi- 
2800, din. long, all at 1/+ each, plus 34. post 
>: 100PF TRIMMERS (Postage Stamp Type), at 3/- doz Oo i ‘rest to prospe » “Tso . f 
PLUGS (with covers) Fite into int. octal holder to make a tiona ntere t pr pective per nnel, many 
useful B-way plug and socket, 9d. cach; 8/6 doz ) onie engage ‘ a . 
12-PIN PLUG AND SOCKET (Paxotine), at 9d. pair: 8/6 doz. pairs of the peo} le engaged in this specialised 
MOVING COIL HEADPHONES, at 10/6 per pair plus 1/6 post work at Plessey 


more fruitfully in an organisation whose 
resources and activities are as broad as its 
horizons—then let us hear from you. 


are given the chance to 


travel extensively in the world’s large indus- 
PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS : E 


C. MARKS & Co. (Newport, Mon, ) Ltd. 


90 COMMERCIAL ST., NEWPORT, MON. 


Telephone : Newport 64711 
Also at 25 Wyndham Arcade, Cardiff 


All mail orders and*enquiries to Mewport branch please 


trial centres in search of new and better 
production methods, 


Write in the first instance, to the 
PERSONNEL MANAGER 
THE PLESSEY COMPANY LIMITED 
ILFORD ESSEX 


AuGcusT. 1955 WirRELess WorRLD 


MAINS 
Primary, 20 
600-0-300 4 v 


29 


Mains Droppers. ©.) amps 460 
tapped 290 and 410, 1/6; 0.2 amp 
* tapped at 100 ohms, vitren: 
pe. 900 ohms 
0 mop 
tapped 26; 
0 tapped 6n0 
ral un each Mt 
T.V. Width Controls, 316. 
Ovetl lator Provision PERSONAL SHOPPERS ONLY 
o-¢ain contro! ' 17/6; iin. 276. 
jons Sin. wide Germanium Crysta! Diode, | 6. pt pa 
our stages per Used Sin. Tube with ton bare 


TRANSFORMERS he eH 
P.aP.2 TUN UNIT 


amp 


22 
Sem .-Shrouded drop-through pa0-4 
: “Te. : vitre 


ang 646, G00 


226 


Drop thro GAKS RP vaive, GAKS 
. as mixer, and 04 


Chassis mounting 


larger 


sin. deep, 4in. high, Sin. blank-seale. Width including seale-overiap lain. 


32 6 
Chassis 


230-0 
Drop 


250 
thro 
Drop 


thro 
1] 


250 ¥ 
». 196 
Aato-trans 


250-0-250 


Auto Trans 


Primary tully shrouded, » 
primary op. 76. 

Pri. 200 ¥ 

39 6 


ormer 


Mains Traos‘’ 


Speaker 


energised 6jin. speaker 
- coil hr 
6 


ME. speaker th OF 
vw 106 Pat 6 


Volume 


switel 


og op 


Controls la 
r meg 


OOK, 1 26 enact 
Pat “ 
Volume Ooatrols 


Long «pind 


Trimmers 


Twin-Gang .0006 Tuning Condenser, §/- 
n 76 

0008 
66 


Twin Gans with fee 

j-cang .0006, 
7/6 

T.V. Coils 

6 

Used Meta! Rectifier 0 

66. Metal Rectifier, 230 v. 4 

Metal Rectifier, RM2. 1% 

$6 


OUTPUT TRANSFORMERS 


4 ad ’ 
150 mA 
mA. 6/- 


100 mA 


Standard 
2-1 with 
nee, 43. Minia- 
Maulti-ratio 3,500, 

10-watt posh 
0-1 5 ohm 


PUSH-BACK CONNECTING WIRE. 
e., 1/6. Post paid 
STANDARD WAVE-CHANGE 
SWITCHES. 4-pale 3-way, 1/9; 5-pole 
way, 1/0: S-pele, 4-way 1/9; & 


36: Miniatere typ 


l-pele i¢-way 
ar. 


6 
meability taned. Complete with 3 valves. Post and Pke. 3/-. £219 6. 
T.V. CONVERTER for the new 


be eet to any within 
reosiver between 42-45 Mc's 
as local oecillatcr am! 
power supply of 200 D0. at 25 m 
unwanted signals Lal) 
work into any T.K.P ; ' 

RF. E.8.T. OSCILLATOR COLL.’ 6-9 KV with EY5) rectifier winding, and cirouit diagram 
As above bat complete with 6V6, EY51 and associated resis and condensers. Cireuit 
37 6 As above but complete with line O0.P. transformer 
22196 P.a&P.3 
PLASTIC CABINET, » 


commercial etatiogs 
the 196-106 Me's te 
Input arrange r« 
The 


channe! 
xer 


nple #1 


reaperhet. Size 


15 


strated. Ilbic 


new weve-band, back-| 
pring, driv 


ar 6 
pr 


eplndh 


‘ knobs and 
AB ABOVE, with « 
a tf hau 


gang with trinmme 
cotls 3 obsolete « 
and ire uit, 46: 
control with switch 
ewitoh, 2/-; 32 « 32 mid 
l/+; tesistor kit, 2/- 
Used A.C, mains 200/21 pita, 4 valve 
walnut cabinet, size 14 % ” 
speaker. Pully guaranteed. PF. & P. 7/6 
P.M. SPEAKERS. owed feild 18.6 
P.& P. on each? 


EXTENSION SPEAKER i» 
SINGLE SPEED PLAYER 


in a really wonderful poliahe 
steal runners. Original | 


heater 


coudenser 


Mv 


64 


slished w 
AA 
d walnut 

we €8/ 17/6 


malt 


A06 


jecrem 
sean coils and frame O.P. transformer: 


Three speed automatic changer by a very famous manufacturer, current model 
7in.. 10in. or 12in. records mixed. Turnover crystal hea 
VERY LIMITED QUANTITY 
AC. Mains 200/260. £7196 PF. a&P.46 


Will take 


B one-sixth b.p. AO. & 0 ¥. by Brook M 


aod pkg 

Radiogram Chas: 
1000-2000 twtr Lf 
line-up 1001, LOFo 


PM. 176 F 


AC DA wave 


size of chase 
1404 and 10Pi4 Ie 


valve 
470 K 
1OLDII 
‘Pp 


SPECIAL OFFER Sin. P.M. speakers, removed from cheente All by 
fa @Ppis¢. i 


fully guaranteed 
amous manulactarers. P 26 


medium ant 
4 
1, heater tr 


CONSTRUCTOR'S PARCEL, 
rectifier, corapriaing chassis 10% 
change «ewiteh 
and bias condensers 
wound 22/6. P.aF 
CONSTRUCTOR'S PARCEL, comprising 
LF. and trans. cut-outs, back = 
stations names, Size of 
pax. LO. wh te rete po 

250-0-260 GO mA. 6 2 any 

r 

CR100 Cot! packs in yar condition less oscillator section 
condenser, 196. PF. & FP. 26 

OR100 465 Ke. LF .s, types 3, 4 and 6 and F.B.0 
R100, 12 6 

4-cang tuning condenser for CR100, 9 6 


POLISHING ATTACHMENT for electric 
brush, J polishing ¢\ the and one shee 
16. 12/6. Spare sheepskin mops, 2 6 
POTATO AND VEGETABLE PEELER. By famous mao ulseturer 
A700, Capacity 4)ibs. complete with water pamp. Al! aluminiam construction, white stove- 
enamelied finish. Originally intended for adaption on an elec tri ¢ tood-mi xer, oan be easily con 
verted lor hand operation, 396. FP. & P. 3,- 

USED A.C. MAINS 5 VALVE, 3 WAVE-BAND SUPERHET CHASSIS 
ize 11) « 4) & Bin., complete with 3 wave ban 
tening condenser, mains transformer 
cot) pack (this le @ completely detachabie col! pack 
condensers and resistors and biasing condensers, 19 6 
@-WATT FLUORESCENT KIT, AX. mains 10/04 Comprising choke 
denser, 2 tabe holders, starter and starter-hoider I 4} 17/6. 
20 watt A.C. of D.C. 200/200 v. FLUORESCENT KIT « 
finish, two tabe holders, starter aad holder and berreter 


volume contr 
resistors and smal 


1/6 extra. Cireuit 


complete with 4+-eang 


new condition, 7/6 each. 465 Ke 


‘ 
are 4 pair of 
volurn® eenatr % ewiteh, tone out ‘ 
separate ernall chasia) 
Post & Pkg. 3/6 


power-lactor 


apr sing trongh in white eteved ena: 
stand packing 1/6, 12/4 


SIGNAL 
GENERATOR 


Coverage !20 Kc/s-84 Mc/s, 


£4-19-6 


P. & P. 4/- 


396 
tuning 


Xtal for 


To suit models A200 and 


post paid 
Line 0 P. Transtormer in alumniniun 
mied in rubt 12 6 
Speaker Matching Unit on 
oe re 
Line and rg. H 7 Transiormer 


art core, eam 


aluminium 
rei ble 
4 he 
with wont 

ide ¢ rectifier wining 
Line and B.KLT. Transformer 


low We 
evey te with (rame trans 
276 VF « 

Line and E.K.T. Transiormer 

‘ . rysi 


h shew 


and 


ke 
“mA 


Valve Holders, moulded 
1 loetal, Jd. each 
tal ow 

HOA, Fa 


tf and BOA with 


ed 


0+ 100 mid 
© mid,, 12 
4 mid 


2220522 


——~ 
=. 


Mintatuwe wire ends moulded 
cach, 74 
math aod esoutcheon 


and OO 


Combined lin 
thy tinted 


17 6 
Frame Oscillator Blocking Trans 
Line Ose. Blocking Trane, 4.6 


46 


10 6 henr 

66 

Wide Ang! ht. M. Foous Units 

ai). state tal 5/- 

Racrsiost Foous Coll, low 

ting bracket 17 

lon Traps for Mullard or Bnglish Ble 

“, post paid 

Atandard 4 rb 
ljin 


tubes, 
fon -eored 
per pF 7/6 
ron-cored, 465 Ke 

14 * lhin., per pe.. Of 
Iron-Cored 446 Ke. Whistle Filter 
6 KC. MIDGET IFfs 1 
jin. long, | te, bie 


om 


Vre- 
per 


ignes! 
air 


R. AND T.V. Components (Acton) Lro. 


23 HIGH STREET, ACTON, W.3 
ba, ye ACOrn 6901 (Opposite Granada Cinema) 
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION 

IS APPLICABLE 
Terms of Business : Cash with order. Despatch of goods within 3 
days from receipt of order snore post and packing charge is not 
stated please add 1/6 up to 10/-, 2/- up to £!, and 2/6 up w £2. All 
enquiries § AE , lets each 


5d 


PATTERN 
GENERATOR 


Coverage 40 Mc/s-70 Me/s 


P. & P. 4/-. 


Wire_ess Worip 


VALVES—OPECIAL BARGAINS IN GOVT. SURPLUS 
ry 


SPNBVS®IOw 
| @@@ , 2220 


eS 


vke 
ee 
VI se 
lee” 
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ston 
222 


VALVE ORDERS OVER 45. less discount, post free 
&.C.A. SPEECH AMPLIFIER MI- Vata. 200 250 v. A.C. input 
Containing 2-616 valves in push-pull ov.put, 7 valves in all, Gram and 
mike inputs ficced. This model is undoubtedly one of the finest medium 
powered amplifiers ever produced. Complece with all valves, £18 10 - 
Carr, 10). 

50 WATT AMPLIFIER, EX-GOVT. With 4-KT66's in paralleled 
push-pull. Standard 200-250 v. mains input, A.C. Output impedance 
00 ohms tine. For high imp. gram. and mike input. Bass boos: control 
fieced. This excellent quality amplifier is housed in 4 strong mecal case 
and is ready for use. Terrific performance. Bargain value £25, carr. paid 
re APTER SPEECH AMPLIFIER BC4I4A. Part of BC6IO 
wipment. As new, €25, carriage paid 
v TAVOX PRESSURE UNITS COMPLETE WITH 42in. EX- 
PONENTIAL HORN, 67/12/64, carriage 10/-. Pressure Unit can be 
supplied separately at “A 9/6, carriage 5 
ROTARY CONVERTERS. 24 v. D.C. input, 230 v. A.C. output at 
50 cycles, 100 watt. Brand new, £4/17/6, carriage 7'6 
VARIASLE VOLTAGE REGULATOR TRANSFORM:RS 
Input 230 v. A.C, at 2) amps. Output 57.5 in 16 equal steps to 230 v 
at 2! amps. Ex-Gove. in perfect condition. €12, carriage 10 - 
LATTES woe, MONARCH 8.5.R. 3-SPEED CHANGER, 
€9/7'6, carriage paid 
RA-66 RECTIFIER UNIT (PART OF SCR.720 EQUIPMENT) 
Containing the following valve line-up: 3-6L6m, 3-5T4m, 2-65L7gt's 
2-VR.150 s, etc., etc, Bargain value at £4/19/6, carriage 5 - 
CAYSTAL CALIBRATOR BY MARCONI! INSTRUMENTS 
Brand new and unused, complete with spare set of § valves and operat 
ing manual. Freq ny A 170-240 Mc/s. Accuracy: | part in 10,000 
Our price €7/9/4, carr 
AMERICAN HF SIGNAL GENERATORS. Type !22A. Inpur 
ps v. AC. ve range: 6-150 Mc/s and 50-230 Mc/s. New and unused 
carriage 10 
GLECTRIE LIGHT SLOT METERS. 200-250 v. A.C. at 5-10 amps 
1/-in slot and 64. or 74. per unit Ay eeemeeee All bakelice case 
In very good condition, 50 - 
Rs OMMUNICATION hecarvens. Individually tested and 
despatched in good working order Cases slightly soiled, 46,19 6. 
Brand new, €10/19/6, carriage 7/6 
RECEIVER TYPE 109. in good condition. Freq. range |.8-3.9 Mc's 
and 3.9.8.5 Mc/s continuous, Designed to operate on 6 vy. battery 
Limited quantity only, 44/7/64, carriage 10,- 
PHOTO-ELECTRIC MULTIPLIER CELLS. Type 931A. £2/10- 
Also 931A complete on a with mulciplier network and 
PS valvehoiders, etc,, £3/10)- 2 
TIME SWITCHES (NEWBRIDGE) 250 v. A.C. Synchronous 5 amp 
Used but in good working order, 39/6, p.p. 2/6 
CONDENSERS. 2 mid. 7.5 _ working at 15 kv. Test (Dubilier) 
Brand new, €2/10)- each, carr 
EVERSHEO AND VIGNOLES (EX-G.P.0O.) HIGH RANGE 
CONSTANT PRESSURE MEGGERS. 5 meg. |,000 meg infinity 
In good working condition. Housed in woaees case, €7/10)-, care, 10 
Dicto, 250 v. Low range bridge megger ohms-20 megs. infinity 
Finish as above, same price and carr 
813} CERAMIC VALVE HOLDERS, 9/6 each, p.p. 6d. Also 4 pin 
large ‘ Jumbo * ceramic valve holders, 6/6 each, p.p 
TRANSMITTER-RECEIVER TAR. 1143A or 1430. Either type 
available. Complece Unit (less crystalsand power supply). in very good 
condition. This crans-receiver, which until recently was extensively 
used by the R.A.F., has a very wide freq. range and is offered at the 
ridiculously low price of €9/19/6, carr. 10/-. 
CATHODE RAY TUBES. Types IBP!, Jin., new and unused with 
base and screen, 42/46, p.p.2 Type Moy | arn atin with screen 
and base in new and unused condition, 42/6, + P-P Type VCR97 
éin., ex-equip.,in good order, 20)-, p.p. 3/6. VC Pisi tin, C.R.T., new 
and in perfecc condition, Miniscope replacement tube, etc., 35 -, 
p.p.ti- Type CV15S26, 2din., 4 ¥ a 3,000 v. anode, complece 
with base and Mu metal screen, 20)- 
MASTER og ot nage MK. ti. hike. Toa 10994. 24 v. new and 
unused, 10- 
B.C. 929A ¢. A t INDICATOR UNIT (EX-U.S.A.), Containing 
1-38P1 Jin. C.A.T., 2-6SN75, 2-6Hés, |-6G6, 1-6X5, 1-2X2, 7 valves in 
all, ideal for ae qpprerian New in original sealed cartons. Bar 

ain value, 65)-, 

RY BATTERIES (ax- GOVT.). 72 v. H.T. |. 5 ¥. LT. ideal for 
bactery portables, size: 6jin, x Sin. x Jin. In very good condi:ion 
seated before despatch. Price § -, carr. pare 
TeLescoric Sven ABRIALS. Min. length |45n., wax. length 
Tit. 4.4 each 
SELENIUM Hefa’ RECTIFIERS BUILT TO SPECIFICATION. ALi 
TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY 
COMPETITIVE PRICES. MAY WE QUOTE YOU! kK} AND «6 
SERIES STILL AVAILABLE FROM STOCK 
MANY OTHER LINES IN STOCK YOUR ENQUIRIES 
INVITED. TRADE SUPPLIED 


15 LITTLE NEWPORT ST., LONDON, W.C.2. 


ADJOINING LEICESTER SQUARE TUBE STATION 
GERrard 6794 1453 


Response 
Power Capacity 
Impedance 
Flux 10,000 Gauss units 
Dynamic Mass * 
Force/mass ratio” 4x10" dynes gm 


HYTHE, SOUTHAMPTON, HANTS. Te 


AucustT, 1955 


P.O. TYPES 
TO YOuR 


3000 TYPES 


Standard or specia 
COILS and CONTACTS \ 
up to 80,0000) and up to | 
8 c/o’s. 600 and HIGH- 
SPEED TYPES also 


DELIVER 


LARGE 
STOCKS 
OF 
KEYSWITCHES 
THE KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 


Enquiries to Sales Manager 
126 KENSAL ROAD, LONDON, W.1I0 


Telephone : LAD. 0666, 4640 


THE NEW R.L.S.1. 

H.F. RIBBON LOUDSPEAKER 
The latest development in reproducers 
a “tweeter” with superb response over a 


wide frequency range. LIST PRICE 92 ems. 


000 - 20,000 c/s 
10 watts 
15 ohms 


Horn loaded 


° Equivalent 
moving-coil 


1,000 c/s cut off 


3.00 gms 
5 x 10° dynes/gm 


0.008 grammes Dimensions a ao 


Weight 8 Ibs. 


Exclusive world-wide distribution by 


THERMIONIC PRODUCTS LIMITED 


Hythe 3265 


CABINETS !! 


Many and varied types (Table and Console) and 


Console Tape Recorder Types 
The “Empress” 
DE LUXE CONSOLE CABINET 


Beautifully styled, elegantly veneered in 
medium full grain walnut, highly polished 
finish. Interior finished in light polished 


sycamore. Ample storage space 


Designed 


to our own specification, i: will accommo 
date the largest tape desk on the marker 


has many applications, good quali 


amplifier, etc. O.A. dimensions Me. x tf 
64in. x 2ft. 10in. high with lid dosed 


Send for our cabinet list which gives details 


+f 


Dept (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel 


of this and many other types. 


Send tor our current monthly bulletin of Replacemen 
Radio Radiogram chassis, Tape Recording equipment, etc 


Trade Only Supplied 


V.E.S. WHOLESALE SERVICES Ltd 
ACOrn $027 


“ALPHA oFfFER A 
SELECTION 


OF GOVERNMENT SURPLUS 
VALVES ALL TESTED BEFORE 
DESPATCH 


Full list available 24d. stamp. Complete catalogue 6d 


6K7GT 66 
6K7M 
6K8G 
6K8GT 
6L6G 
6L7M 
6N7 
6Q7G 
6R7G 
6SA7GT 
68G7 
6SH7 
6SJ7GT 
6SK7 
6SL7 
6SN7GT 
6S8Q7 
6SS7 
6U4 
6U5G 
6U7G 
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VRS5S3(EF39) 
VRS4(EB34) 
VRSS(EBC33) 
VRS6(EF36) ... 
VRS7(EK32) ... 
VR65(SP61) 
VR6SA(SP41) 
VR66(P6!) 
VR9I(EFSO) 
VR9I(EFSOSy!) 
VR92(EASO) 
VR105/30(0C3) 
VR116(V872) 
VRII9(DDL4) 
VRI23(EFB) 
VRI36(EFS4) 
VRI37(ECS2) 
VR1S0/30(003) 
vP23 
VTS2(EL32) 
VTSOI(TTII) 
VUS9(MUI2/14 
vUu64(U 12) 
VUITI(VI907) 
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Wire_ess Wor_p 


MAINS TRANSFORMERS 
SWAY MOUNTING TYPE 


Primary 200-720-240 ¥ 

terondaries 275-0-2975 +. 80 mA. 0-46.35 9. 4 amp. 

PLIERS. with side cutter 3 bo 6-5 ¢ Both tapped at 4¥ 

PUBLICATIONS tT? 

Midget Ratio Construction Pr 200 20 
Manus 3 Keoondaries 450-0 

Ratiofoider ” F 0-5 9 
tape recorder 

Radiolokter B A practical 


Oso\ lloacope 


uTi 


replacement 
replacement type 3 - « 


17/6 = 


amy 


mary 0 ¥ 
0 vy. mA. O63 + 
Hoth tapped at 49 

PENCIL RECTIFIERS 


Ki, 7/6: KS/45, O/B; KS/90, B/G; KOO, 08 


4 amp 


Ab thexpensive 17/6 « 


2 amy 


aS fis 


Rach 
x 92 mid. 0" 1) 
2x 92x68 mid. 950 v. 5/6 
xm mid. 0 ¥ 
2 mid. + 5 


‘mid. 40% 
« 36 ent oO + 


oy 1. 0% } 

64 mid. OW 

Debilier (BR. Range) 

BR 850. 8 mid. 500 ¥ v 

BR. 1650. 16 mid. 609 ¥ 3 

BR.2060. 20 mid 600 + O/4 

8 8 mid. 500 © . 

BR.5O1. 50 mid. We 1 

16 16 mid. OO © 6 

Tubstar ¢ 4 

Vasley Switch | 5 


ondenaer 


16 mid. 300 9 6x8 mid. 0 © 


spindle 
Arrow Toggle #lotted 
Single Bereened (al 


OSMOR COIL PACKS 
Type 4.0., 4B8/- each. Type L.M., 40) each. Type 7.8 
each. Type TRY, 40/+ each 
SPRAGUE CONDENSERS 
6.) mid. 1,000 ¥.; 1 mid, 609 


mid 
All @- 


x. 2 &® 2s 3... oe 
LOUDSPEAKER CABINETS 


DOO » 
doa 


Eric Mains De pper 2 mid., 760 ¥ 
ide Mica APO « 

= Pile Ww. mand Che on 
Vibrator Clipe 

Dubilier Nitrog Ka I 

mo 9 

International Octa! Valy 
Pasolin 

Vitreous 
» 


Enau 
5,000 « 


BAR MONARCH AUTOMATIC 
RECORD CHANGER 

These unite w aut 
three speeds 1 io 
They play MIXED 


IZin. records 


hang 


as 


They have separat< 


event al 

aoe This attractive walnut finished cabinet ie available 
for 6jin. or Bin aker unite, Metal speaker fret, 
complete with back and rubber feet 
Shin, type: Measures Sjin. «in. «4jin, ow 
Price 16/6 each 

* Sin. type: Measures 
Price 20/6 each 


bulk 5 ane enables us t 

e BRAND NEW UNITS 
ual price 

finiebed me 

with 


29 196 


10jin. « 10}ia. « Sto 
STRUCTIONS 


“« tae * 


AMERICAN INDICATOR UNIT * * 
TYPE BCORBA | 


ee *£ & @ 2 & @ @ 
LOUDSPEAKER UNITS 


Brand new 
Role Sin 

Piessey 6410. lightweight anit 
Kole 6)\0. ttandard type 
Lectrome 6)\n. with transformer 
Truvos 6pin. water type 

Pleasey Sin lightweight unit 
R.& A. Win 


CRYSTAL tag a 


Plastic case, wire ends ao @1 


4 500 o * Another a Kit tor you to 
mpi toed be tin iid.” 
TRANSFORMERS 


amp 


HEATER 


oe 


FOC@Qooor~. 


§ Valve (6K7, 637 

Metal Rectifier, 2 Wave Hated 

SENTERCEL RECTIFIERS biiciget radio At’ Mains, complete 
in every detail, ful 

«a; RM 4 2 os; BMS | | circuit diagram and shopping list 

M4, 16/-« 1/6. Complete kit down to nuts 


bolte i solider - Post 26 
METAL RECTIFIERS and solder 65/10 


6VG0T) Pius 


netrartions 


Véa. Wy KET TEST METER 
i amg Lt Ex-Govt. volt meter two 
) > mA OM + 6-20 ©. DL 

© case, 17/6 cach 


1 amp. | 
2560 ¥ 


76 


ranges 
Compsete 


anit 
mit, 10009 
anit, 0 Q 


Ell! ptieal 4in 7in 
Maine energioe! Min 
Mains energised Gin 


Standard ijin. Ber 
dosen 
Zenith Dropper 


cH. 
Aluminium Undrilied 


qe 
Ha | so 


with Keintorred 
Avaliable in the following 


ss 


e vedi, 
— pee ke 


Hin. » 
Mn. 


Rubber gro 
Bakelite Newd 
Bleeving, var 
Mai ne Bw ited 


escutcheon snd fite 


i2in. type, 11/6 «@ type 


ee oe 


: Cash with order or C.O.D. Post™ 
Packing charges extra, as follows: Thie popular range ie eultable for a: 
value 10/- add 9d.; 20/- add I/-; | Television conmaructoms, ete Kney 
1/6; 3 add 1- unless otherwise | your come down when building 
Minimum C.O.D. fee and post- 


MAIL ORDER ONLY |b mg th. 4 mea 
” KO 


ALPHA RADIO SUPPLY CO. 


5/6. VINCES 


CHAMBERS, 


VICTORIA SQUARE, LEEDS 


128 WIre.es: 


RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1I. 
Phone No. GERrard 3977/8 Grams: 
BARGAIN OFFER OF BATTERIES 
i Heavy Duty Bell Battery Size 64 x 44 x 2hin 6 
72.4.7. 154.7. § i 6 
150 ¥.H.T. Size 2? x f ’ 6 
674 v. Size 2ix tix 4 
All batteries sealed and 
reduction for quar 


(Coventry Street end) 


“ Radiotrade 


s 1/6 post and pkg. Special 


16 mfd. 375 v., 2/+ eact 

16 24 mid. 350 v. 26 eact 

20 « 26 mid, 2775 v. 2/3 eact 

24 mid, 950 v. 1/6 eact 

24 mid, 450 v. 2/3 each 

Condenser Clips for above 

BIAS CONDENSERS 

50 mid. 12 v. Single Hole Fixing | 

100 mid, 6 v. Tag End 10d. eact 

100 mid. 25 v. Tag End 1/3 each 

BLOCK PAPER CONDENSERS 

4 mid, 400 vy. D.C. 3/6 each. Many other 
invited 

LARGE ASSORTMENT OF TUBULAR CONDENSERS 

MIDGET MICA CONDENSERS. .000!, 0002, 0003 

200 Assorted Moulded Micas. Populer Values 

200 Assorted Silver Micas. Popular Values 

200 Assorted Carbon Resistors and | watt 

SPECIAL OFFER 

0.1 mid. 12,000 volts test Mansbridge Condensers Height 64in 

Width Jin, Depth 2hir Fixing Centres 4in. Plus I/- post 56 


AXOLIN SHEET 
18 x 44 « 1/16in., I~ each; 10 x 10 x I/I6in 
each; 20 « 10 « t/i6in., B/+ each 
RESISTORS 
Carbon § wace 2/6; § wart 3/-; | wate 4/-; 2 wate 6/- per doz 
wi WOUND AND VITREOUS. 5 ware 1/6; 10 ware 2/6; 
+ 20 wace 3/6 each 
nigh STABILITY. § watt 5%, 6d.; 5 wate 5 
A few values int and 2%), still available 
ALL ORDERS FOR RESISTORS C.0.D 
GUARANTEE TO STOCK ALL VALUES 
W.W. VICONTROLS. ALL WELL-KNOWN MAKES. Pre 
Spindie types 3/- each. Values from 5 ohms to 50k 
VICONTROLS WITH SWITCH 5k, 50k, § meg., | meg 3/6 each 
ViControls Less Switch Most values spindle and preset 2)~ each 
METERS 
Fiush Mounting. Brand new 
Fiush Mounting. Brand new 


types in stock Your enquiries 


6 

0004, 0005 5& 
aie 0 
aioo 


Good selection 4110 0 


1/6 each; 20 « 10 x 1/32in.. 1/6 
1S wate 
9d.; | wace 5°, 1/3 eact 
PLEASE AS WE CANNOT 


set 2/6 eact 


Guaranteed 
Guaranteed 


0.300 mA. Diin 
0.500 mA. tin 


TWIN GANG .0005 Less Trimmers 6/6 each 
4-Way push button units 2/6 each 27/- doz 
Push Button Knobs 3/~ doz 
TAG STRIPS. }-way 2) ~; 4-way 2/65 5-way 3/-; 7-way 4/-;28-way 12/— doz 
SLEEVING. 2 mm. 2/6: 3 mm 6; 4mr 4/6; 5mm 5/6 per dor. yd 
POINTER KNOBS. Small black with white line, standard jin 

spindle 7/6 doz 
WANDER PLUGS. Red and Black 2'~ doz 
PHILIPS TRIMMER TOOLS. 1/- each 10/6 doz 
BELLING LEE FUSE HOLDERS. Type 1.356 (Pri. Meg.) 2/6 eact 
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each 12/— doz 
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; int. Oct. 9+; 

Eng, Oct 
VALvE HOLDER FITTED WITH LOWER CAN 1/6 per doz. extra 
Screening Cans for B7G and B9A 6/- dor 
Paxolin V/H int, Oct. BIA, B7G S/+ per doz.; Eng. Oct., 5-pin, 

7-pin 3/- doz 
STANDARD SCREENING CANS }-piece |/- each: Spring Loaded 1/- each 
BELLING LEE PLUGS AND SOCKETS, 5-pin 1/9; 7-pin2/- 


8/6 each 
10/6 each 


4/6 doz 


10-pin 2/6 each 
AIR SPACED TRIMMERS 5 

set and spindle types 1/6 each 
PYE PLUGS AND SOCKETS 1/6 per pair, Tee" 
GROMMETS | gers. assorted grommets jin 
POST OFFICE LAMP JACKS No. 10 I/- each 
Lamp covers for same 


WESTINGHOUSE KH Hall-wave 
6 v. at 10 mA, 2/6 each 


OUTPUT TRANSFORMERS. Multi-ratio, §/- each: Pentode 
or power 4)~ each 
DRUM DRIVES, Jin 1/- each 
WESTECTORS, WX6, WX12. Wi, W12, W4, I+ each 9/~ doz 
ARCOLECTRIC (Whitney Lame), Red, Green, Clear, V6 each 15/- doz 
SIGNAL LAMP HOLDERS. Pane! mounting, complete with 
adjusting lampholder, 1/9 each 
NUTS 6 BA 3/-; 6BA 2/6; 4BA 3/-; 2BA 4/~ per gross 
SOLDER TAGS 2/6 per gross; Shakeproof Washers 2/- per gross 
JONES PLUGS AND SOCKETS. 4 pin, 2/6; 6-pin, 3/-; 
B-pin, 3/6; 10-p) Aye 6/- pair 
CASH WITH cenee OR 6.0 ALL ORDERS DEPT. W.1 
ALL ORDERS FOR Tess THAN £2 ADD POSTAGE 


We lavite your enquiries for items not listed 
Trade Counter open ? to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 
swe ee eseeeueee eee eseeee 


10, 15, 20, 25, 50 and 75 of pre- 


pieced 


to tin 


Rectifier racing 


27/6 doz 


18/— doz 


Wortp 


WEIR 


instruments 


AucusT, 1955 


manu- 
factured 
Coil 
types to 
89-1954 


n Moving 
rectifier 


B.S 


and 


SMALL PANEL INSTRUMENTS 


2in., 2hin. and 
enclosed in cases of 
black moulded 
ting material and pro- 
vided with 
printed in 


3$in. 
insula- 


scales 
black on 
matt white enamelled 


metal dials. 


Available as Ammeters 
Milliammeters and 


Voltmeters 
Microammeters 


WEIR ELECTRICAL INSTRUMENTS CO. LTD. 
BRADFORD-ON-AVON WILTSHIRE 


TELEPHONE 1578 


INSULATING 
SLEEY INGS see 
P.V.C. AND | 
POLYTHENE 
SLEEVINGS 
INSULATED 


WIRES AND 
FLEX | B L E S A.l.D. Approved 


PLASTICABLE LIMITED 
HAWLEY LANE, FARNBOROUGH, HANTS 
Phone: Farnborough, Hants 85 


“STAR <META 


RiVerside 6673/4 


for 


PRESSED METAL COMPONENTS 


FINISHED TO SPECIFICATION — 


yn 


@ MANY DP TOO! ILABLE IN #TOCK 6 


STAR METAL PLATE WORKS, 
__7476 CHURCH ROAD, BARNES, $.W.13 


An aircraft's performance... your 


car's reliability ... tonight's Tele- 
and Radio’s 


depend upon efficient electrica! 


vision sound may 


insulation. 
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p Be ote) PS BROS. LTD. 


For those interested in CHOKES ano COILS 
2 METRES or 70 CM of American Manufacture 


TRANSMITTER gp d Ex-TR1143A.—Suitable for conversion to 
stres. Circuit diagram and coil conversion HEATER CIRCUIT RF CHOKES for Pre-amplifiers, Converters, etc 
pomes free Price, less valves, 6/- post paid Type L.1. 510 micro-henries. Type L.3. 8 micro-henries 
RECEIVER poy if Ex-1143A. Suitable for conversion to 2 METRES Type L.2. 25 micro-henries Type L.A. 6 micro-henries 
F.M. Wrotham transmissions. Valve-line-up : (4) EFS0; 
FI32: (2 +d F390; (1) EBC33; (1) BASO All at 1/6 each post paid 
Seppli i with circuit diagrams. Price SLUG TUNED RF COILS 


- post paid (/ess valves 
Type L.5 0-5 micro-henries Type L.8 - milli-henries 


ge Ex-TRI143A. — , 
AMPLIFIER ye. transformer Type L..6. 120-210 micro-henries Type LO 8.6-28 milli-henries 
ied amy lifes Push-pull VT52 lype I 200-580 micro-henries Type L.10 14-42 milli-henries 
modulate push-pull VT 50l’s. All at 2/6 each post paid 
t diagram free. Price, less valves, 


46 po t paid AUDIO TREBLE LIFT CHOKES. Type L.11. 43-110 milli-henries 


706.M. UNIT. Brand New, consisting H.T, SMOOTHING CHOKES 


. : eh 8 
pair of tuned lines. 2 acorn valve h°ers, 4 henries 40mA (Potted), 5/6 post paid 


ree and fine tuning. Suitable for mixef or oscil- 


. A (Portex "s al 
tor unit Size Sin Shin lin., 6/6 post paid 8 henries 100mA (Potted), 8/6 post paid 


Miniature POCKET RADIO 


Incorporating high “Q” technique THE COMPLETE KIT OF PARTS 
using the New Ferrite rod. Made ‘*<''cs & Type OL10 Hearing Aid (with 


Crystal microphone) in perfect working order 


i || possible by simple conversion of with miniature car phone and moulded ear 
> | an ex-Govt. Hearing Aid. insert attached: ferrite rod, germanium diode, 


hi components, circuit diagram and full instruc 
2 (gf Technical Details. A Germanium ions. Price £2 6s. Od. post paid 
Diode Detector circuit followed by (or without crystal microphone £2 2s. 
a ke }4 the existing 3 valve Amplifier, giving Barreries extra: 1.5v. 1..T. (Type D18), 8d.i 
Go| adequate amplification throughout %0v. H.T. (Type B119), 4/3. 
the medium wave band. NOTE: As the crystal microphone is not 
used in the Pocket Radio, it can, if desired, 
This conversion can be carried be used as a general microphone and it does 
out in approximately 30 minutes, not require a matching transformer 


SEE and HEAR this Miniature POCKET RADIO demonstrated. 


“ 


snerrs a. a ae ¥ a droppers for midget MS U L T i ro A NM G 3 
MAIN DROPPERS, 750002 5OW. 2/6 post paid. 
NEON TUBES ex) beyonet type. 80V striking (1 megohm in A ad Cc ° / D e Cc © T E STM E T E R 


eries for mains 1/6 post paid 
ABSORPTION WAVE METER. Easily converted to 2 metres or of well known American manufacture 
0 cr In Copper-plated metal case 34in. 4hin. © Slin. with dial 
alil ) 400 and 80V Neon Tube. Coverage approx. 190-210 Mc/s . 

w. 06 post paid This testmeter has a basic movement of 400 microamps 
25 WAY 2 ‘oan SWITCH. Contained in metal case Yin. x 6in. x and is calibrated for use on the following ranges:— 

with two 12 way terminal blocks. Useful for multi-test meters, 
ete. Type 5D/460, 7/6 p.p A.C. and D.C. Volts 0 to 5,000V in 6 switched ranges 

SS A A A A A A A SS TS Sa o Dd. Current ranges O-ImA, 1-1l0mA, 10-100mA and 100mA-1A 


Use as an OHMETER (Resistance Measurements) .102 to 1 Megohm 


BENDIX COMMUNICATIONS Decibels from LOdb to i5db. For line load impedances from 
5 to 1,0000) (directly calibrated for 5000) line) 
RECEIVER TYPE RA-10DB This instrument is contained 
A superb 8 valve 4 band receiver covering 150-400 ke/s., 400-1100 in a well finished polished 
ke s., 2-5 Me s., and 5-10 Mc/s. Valve line up 6SK7 R/F, 6K8 F/C wood case with leather carry- 


Two 68K? IF Am lifiers, 6R7 Second Det. AVC and ‘AF Ampli- ing handle Leads and 


fier, 6C5 BFPO, 6K6 OP, 6H6 Sig. limiter diode. test probes are housed in the 
> r { ’ 


SENSITIVITY. 4 mV signal, gives 50 mW. audio at 4-1 signal/noise case which measures 6j4in. » 
SELECTIVITY. At5 Me's. is 39 kc/s. at 1,000 times down 6i 4) . 
bandwidth is on sly 22 kc’is. IMAGE RATIO. Minimum agin. pn. 
better than 1500-1 on 5-10 Mc/s Band and 10,000-1 on All meters fully tested before des 
patch Supplied complete with 
moulded test probes, full operating 
4s a BOAT, TRUCK, CARAVAN or CAR PRICE instructions and circuit diagram 
RECEIVER u« is UNEQUALLED in value; PRICE 
onverted to a.c. operation for fixed station, it £ 8) '@) 
equals receivers selling for over five times the 3 . 1 £4 “ 19 : O 
price we ask Pkg. & Carr. 10 Packing and Postage 3 


NOTE: Orders and Enquiries to Dept. ‘W’ please. 
Shop hours : 9 a.m. to 6 p.m Thuredey: 9am.wtom. OPEN ALL DAY SATURDAY 
PROOPS BROS. LTD. The Walk-around Shop 


52 TOTTENHAM COURT ROAD ¢ LONDON ' W.1, Telephone : LANgham -P 


130 Wirecess Wor_p AUGUST 


, SUPERHET, LATEST 
RADIO-GRAM CHASSIS 6.x Miocersenics Valves 
3 WAVEBANDS :—4. W. 800m-2000m, M.W. 200m-550m, $.W. 16m-50m 


Gaassis size ldjio 6yie Shin. Attractive Giess Dial 10ia. Shin, edge lit by 
2 pilot lamps. Horizonte! or Vertioa! Station Names and 4 control knobs, walnut or 
ivoty to choice, 4 position WC switch, L.M4. sad Gram. P.U sockets 

@ireuitry, 01) coils adjustabie dust cored and only quality 
Delayed A.V0. and neg. tood-beck. A.C. mains 200260 4. Double wound trans! 
isolates chassis izom mains Aligned and calibrated ready for use. 


BRAND NEW & GUARANTEED ©9.15.0 Carr. and ins. 4/6. 
3-ohm speakers suitable for this chassis available 8° 17/6 10° 25 - 


This chassis is a genuine bargain and delivery is reasonably good 


EYELETTING 
BEST EVER VALUE IN RECORD PLAYERS and light 


Letest #.5.R. Model. $ speed Autochsnger Mixer Unit. Famous Magidise 7in., 10in. and 
Min record selector Modern cream styling Dua! Xtal ange Le tor high fideli\y 
ae Page ee.) PUNCHING 


teyroduc 
peur “BARGAIN ‘PRICE Qigns. port free. MACHINES 


Autopheenix No. 6 


JASON F.M. TUNER UNIT 87-105 me/s A new and improved treadle 


operated machine for the 
Kit of parts to build this modern and highly successful unit complete with drilled automatic insertion and closing 
chassis and 1.8. dial, wound colls and sorsening cans, 4B.V.A. miniature valves, and ‘ ' her fi 

ali necessary quality components ete. tor only £6 10s. post tree. Superior dis! eali- OH eyerets in sitne oF 
brated mo s., edge lit by 2 pilot lamps, 12 6 exira. Power Pack components kit in- formed work in metals, 
Gates Some oo et ete Gonsteast #2 6 - - 7” 4 handbook with full plastics, fabrics, etc. The deep 
ren a -y ’ throat, high vertical gap and 
projecting base make this 


ELECTROLYTICS Leading Makes New Stock machine adaptable for eye- 


letting radio chassis, cylindrical 
CAN TYPES Sites yon ye shells, spinnings, mouldings, 


etc 


VISIT US ON STAND No. 3 
Grand Hall Gallery, Olympia 
Engineering, Marine & Welding Exhibition 
SEPT. Ist —SEPT. 15th 
80 ohms) } 
TWIN SCREENED FEEDER per vd 


Wo OM COAX CABLE 84. per 74. Hin HUNTON LIMITED 


dis Phoenix Works, 114-116, Euston Road, London, N.W.! 


DITTO | ex stoc t ’ 
1s pt. to 500 pt. vo 615 pl. to 6,000 Tel.: EUScon 1477 (3 lines) Grams: Umonexh, London 


2 - 
Sricken FRET. Expanded Bronze 
Sin. 2:3; Fong 
ve ; Rie 


oe 
ee 
‘eoe'e 


Sen @oeeOoarres 


Seeee5° 
oo pe 
Seeaaee 


eres! 
Sait | 
i 


See 


THE WORLD'S GREATEST BOOKSHOP 


ALUMINIUM CHASSIS 
CONVERTOR 186/106 Mes 8 «. Plain andrilied, Foided 4 sides, 
corners, ie holes 


mm . riveted 

("W. World,” May 1964 Depth hin 

2 complete to build this most Sia., 5 9; Lilia 
anit comprising drilled chas- 8/6; din llia., 


*>* FOR BOOKS # 4 
NEW AND SECOND-HAND 
Technical Books 


Foyles have Departments for Gramophone Records 
Stationery, Handicraft Tools and Materials, Music 
Magazine Subscriptions, Lending Library 


119-125 CHARING CROSS ROAD LONDON, W.C.2 
Gerrard 5660 (16 lines) $e Open 9-6 (T burs. 9-7) 


Nearest Scation : Toctenham Court Road 


STH ee 


8.T.c. RECTIFIERS 
rvs, 66 — M525 2 kV. 43) Ee 88 bw. 
hes teen allowed on chassis 
fos small power pack and Aerial switeh- 
ine 


Power Pack Com te ineluding 
Mains Transiormer exten. 


RM) 
is +.100 mA, 49 0, Ras iad » 180 mA, 
59 RM4 260 ¥, 275 mA 

2 200 mA., 26/6. 


| 
saber, 4 et 78 m, | 
100 pt geal My | MAINS TRANSFO 
% te. P beehive yee | 3 Mullard Amp. F shrouded, 
aw ja or 3 to 90 pt 13 each Osram 018 F shrouded 36 - 


RESISTORS PRE-SET W/W POTS 


Corben type. Pret. values 10 ohms 7. knurled slotted knob type. 25 ohms to 
30000 ohms 50000 . 


ST UUUTAUUTT TUTTE 


Se 


s, 20", Tol. i w. 34.; tw. Be 


“1"1 | CONTROL KNOBS POLYTHENE 


° TYPES | iin ities. Lite, Walnut 
dese feet Bape Elec oe INSULATORS, END CAPS, PLUGS, ETC. 


iow ve. +o 


phi Domerhes ‘Enobs 
laut or Ivory, liin., 


* . for 
--& emp Oo ene oe nat. = ae ty, | + — Knobs. 7 V 
SST atone simon -V. AERIALS 
lin. semi Midget Typo, Long spindles 


Wet icms, 8000 Shas gine | Leweve B/-, 87. ame Sore, 48 Standard Articles or Special Mouldings 
All indivi ly boxed Guar, 32 mont 


T. R. RADIO COMPONENT SPECIALISTS AMPLEX APPLIANCES (KENT) LTD. 
s TOBRIGSTOCK ROD.. THORNTON HEATH, SURREY 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


( urn ! 
Phone: THO 2188 Hours Yam—é6pm. ipm. Wed. Open all day caerdan ee e 5531) 
BY THORNTON HEATH STATION. BUSES 130A, 133, 159, 166, export enquiries to 
Terms: C.W.0. oF 0.0.D, Post & Packing up to sib. G4, Ub., 1/-, Md., 1/6, Bd., 2 ANTEX LTD., 3 TOWER HILL, LONDON, €.C.3 
10tb., 2/6. Send tor cur Bargain Lists, 34 
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“R.F. 26" F.M. CONVERTOR UNIT—€8/100 Mc/s. 


5 Harrow Road, Paddington, W.2 |°: 


Special offer of all above - * 
nd ineluding ei rewit 
PADdington 1008/9 and 040! ALL ITEMS BOLD SEPARATELY 


@ Charger for alignment when completed 


OPEN MONDAY to SAT. 9-6. THURS. | o'clock @ Assembled, aligned and ready for use 


7 
1d 8 
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUE Call for demonstration 


PROTO-CELLS MEGGERS OFA tate PHOTO-ELECTRIC CELL AND MULTI. 

EVERSHE: -MEGG 0-0 meg Lu For simile transmission, tytn oye 

American 4pin U.X. base. GSIB, 71A and 868 aden ere fo ~~ 

17 WEE-MEGGER ©.20 mee light-levele, O-stage multiplier Hrend new and 

guaranteed, only 2210/~ Special li-pin base B+ 
Data sheets supplied 


Brand new 


RECOR! m 
BOWTHORFE. ‘cowrinurr® “METER 


5090 and 100-200 ,000( : 
BRAND NEW AMERICAN ye, — Se 
EQUIPMENT 


U.S.A. DYNAMOTORS Inpot 19 ¥., outpal 800 ¥, at 100 

input 12 v., output 250 v. 60 mia, 22/6. TCL. 1 mtd. 5/7 \ “ . t ak © lite Input 6¥., « , at 

input 12 v., output 350 v. 1860 mia. 45/-. case, 7/6 each ‘ 

MALLORY VIBRATOR PACK 

input 12 v., output 300 v, at 100 mia, 25/-. 

Brand new with vibrator 

AMERICAN 

OIL-FILLED CONDENSERS 

2 mid, 600 v. wkg ; OUR PRICE ‘9 196. 
mid. 600 v. wkg 

818.4 mid. 600 v. whkg TRIIMG RECEIVER 

ALSO _ 

NDICA on AMPLIFIER Receiver 27/73. This is a six-valve euperhet receiver 
8.6 475 v. wkg., tub can - sears cavmoes aes voy hy ot hes with 465 kejs, LP Complete with all valves 
10 mfd., 475 v. wkg., tub can 1-6H46, 1-606, 1-2K2, 1-6X waives. Mrend nee 2 BPSO, 2 RKS2, 2 BPS6, | BBOSS. In brand new 


£4106 plus carriage 7/¢ condition with full conversion data, SPRCIAL 
Telephone Handset (Press Talk) 25 - OFFER, 27/6 (plus 2/6 carriage) 


VIBRATOR PACKS, ETC. 


RECORD CHANGERS 


Vibrators 2 ¥ 


ees Se ba U.S.A. INDICATOR UNIT Type BCII9A 
Conver . - ype 
ynverts U.S.A. to British Pye-plug 2 Shiet rattan cheskahs digs ew: NEON INDICATOR LAMP 
‘ cab is mie we omplete with 
HALLICRAFTER Mike Transformer  5/- — og hs, A tr ie hn on - Hiemens type viise Diameter 1p jin. Striking 
HALLICRAFTER Output Transformer 5/- 4 ameat 1 6xsaT — . volte 60 ¥. BP 2/6 post tree 
HALLICRAFPTER Modulation Trans $/- densers, etc. Ideal for » 
HALLICRAFPTER 3 gang Condenser - 65 )-. Carr. Pa 
70 PF 
HALLICRAFTER 455 kes. IFT 10/- per pair INDICATOR UNIT TYPE 182A 
HALLICRAPTER Relays 6/12 volt 46 Unit contains VCRS17 Cathode Hay Gin. tube, complete 
ne TRANSMITTER RECEIVER with Mu-metal screen x ‘ and 1 640 
4 t e comtrole and quantity 
JENSEN Sin. P.M. Speaker at/- oti Wiens 'eniiiie bined ° and condenseve. Guitable elthar for base 
42 ad « (full plotare guaranteed) of Osetiioace 
RELAY UNIT TYPE 80442 We have purchased large quantity of the Offered BRAND NEW (less relay) in original pack 
above ‘36°’ Sets, and can now offer same nase 67/6 Pius { 6 carr Ratio Constructor 
complete in case with 5 valves 4-VP23 and = 
ATP4, Throat Microphone Headphones, 
EFSO (VRPIA) Junction Box and Collapsible Aerial in 
' od Grivenis. origins! boxes absolutely new condition and guaranteed 
- tor sme , _— Air Tested. Freq. range 74 to 9 Me/s 8.F. UNITS 
Range approx. 5 miles. Voltage 150 v 
and3v. LT 


YE 45 Mc/s. STRIP 59/6 caar. 5) 
TYPE 3583 UNITS 


Brand new, carr. free 


‘ tin. Complete with 45 Me/s. Pye 
* 10 BPSO, BKS4 and EAS, volume 


howte { Resteters and Condensers 


Plessey Zin. P.M. Speake . het 4 miniature 
he incorporated on this chassis Valves IRS, 186, (T4, O84 (or 14), 276 U.S.A. PACKARD-BELL 

«. New comition. Modification Miniature 2-gang 00 adenser, §/- PRE-AMPLIFIER 

« £5. Carriage paid 

Complete with 6SL7GT-28D7GT, relay, 
plugs, condensers, etc. Instruction booklet, 


CRYSTALS CRYSTAL MICROPHONE INSERTS | [Orré sem 16 Pe. 2 


2 pin, U.S.A 
2 pin, USA 


5. 2 pin, Bricich ; CATHODE RAY TUBES 


Holders for U.S.A. Types 1/6. 8’ 6 b 8’ 6 VORAIZ0A. %in. CR Tube. Brand new 
9 in original artons (carr. free) 


vore, Guarantees’ full T/¥ 
POST FREE POST FREE 


PHILIPS COMMUNICATION 


carr. 4 
vousi7e Guaranteed er T/V picture 
SCREENS , VOR > 
RECEIVER P.C.R3 + pe 7 oF 
jrand New In original cartons Valves 
equency 12/560 metres. Less power unit ideal for tape recording and amplifiers. No 


vone? on 
an be adapted for mains at cost of 35 matching transformer required SBP) Brand Neo 
£10/10)-. Carr. 7/6. 


ALL GOODS POST FREE UNLESS OTHERWISE STATED. 


Wrmeiess Wortp 


AuGustT, 1955 


COMMUNICATIONS RECEIVER F.II55S. The famous 
ex-Bomber Command Receiver known the world over to be 
supreme in its class. Covers 5 wave ranges: 18.5-7.5 Me/s., 
7e50 Me/s., 1500-600 ke/s., 500-200 ke/s., 200-75 kc/s. and 
is easily and simply adapted for normal mains use, full details 
being supplied Aerial tasted before despatch BRAND 
NEV’ AND UNUSED IN MAKER'S TRANSIT CASES, ONLY 


NEW BUT SHOP-SOILED, also tested working 

before despatch. £9/19/6 (carriage 10/6) 
A. MAINS POWER PACK OUTPUT STAGE, in biack 
metal case, enabling the receiver to be operated immediately 
by just plugging in, without any modifications. Can be supplied 
as follows, WITH built-in 6hin. P.M. Speaker, €5/5/-, LESS 
speaker, £4/10'~ (carriage 1/6) 

EDUCT 10/~ If PURCHASING RECEIVER AND POWER 
PACK TOGETHER 
Send S.A.E. for itiuecrated leaflet, or 1/3 for 14-page booklet, 
which gives cechnical information, circuits, etc., and is supplied 
free with each receiver 


RF UNITS TYPE 26 and 27. far use with the R.1955 or any 
receiver with a 6.3 ¥v. supply These are the variable tuning units 
which use 2 valves EF54 and | of EC52. Type 26 covers 65 Me's 
(5-6 metres) and Type 27 covers 86-65 Mc/s, (3.5-5.0 metres). Com- 
plete with and BRAND NEW IN MAKER'S CARTONS 
ONLY 29/6 each 

12 v. VIBRATOR PACKS, with synchronous vibracor Two 
types available, 300 v. @ 100 ma. output 35/-, v. @ 65 ma 
output 27/6 (postage on either 2/6) 

TRANSFORMERS. Manufactured to our specification and fully 
guaranteed. Upright mounting, fully shrouded, normal primaries 
425 v.0-425 v. 250 mA., 6.3 4.48.63 ¥.48a,5 v.38 

350 v.-0-350 v. 160 mA., 6.3 v.64. 6.34.38. 5 v.34. 47/6, 

350 v.-0-350 v. 150 mA., 6.3 v. 5 a., 0-4-5 v. 3 a., 37/6, 

250 v.0-250 v, 100 mA., 6.3 v.64. 5 ¥. 34, 37/6. 

250 v.-0-250 v, 60 mA., 6.3 v.34. 5 ¥. 24. 2/-. 
Please add 2/~ per transformer postage 
TRANSFORMERS, EHT. Vorigh mounting 
BHT for YCR97 tube 2,500 v. § mA, 2 v.0-2 v. Lia. 
2a, 42/6 

EHT 5,500 v. 5 mA., 7 ta., 79/6 
EMT 7,000 v. 5 mA. 24. | a, O96 
EHT 7,000 v.5 mA. 4¥. lo. O96 
Please add 2/— per transformer postage 

TRANSFORMER EHT. Unrepeacable “ snip ” 250 v. primary, 
secondary 2,000 v. R.M.S. (approx. 2,800 v. D.C.). Size 23 x 24 
x Jin. tin. for tag panel. ONLY 15/— (post, etc, 2/~) 
MODEL MAKERS MOTOR. Reversible poles. Only 2in 
long and Iiin. diameter, with jin. long spindle, Will operate on 
4, 6, 12 or 24 voits O.C. ONLY 10/6, 

POCKET VOLTMETERS. Not Ex-Gove Read 0-15 v. and 
0.300 vy. A.C. or D.C. BRAND NEW AND UNUSED. ONLY 


2v.02¥ 


18/6. 

SUNDRIES Varning light assemblies, Red, Green or Clear, 
2/- ea. Miniature plugs and sockets, 3-way 7d. pair, 4-way 9d. psir, 
S-way 10d. pair, Jack plugs, 2/~ each. fin. coil formers with slu 
10d., jin, Od. Valve holders |.O & M.O. Amphenol, 6d. ea., 83 
(diode) 6d., B9G ceramic 10d., Brit. 5-pin Ceramic I/-. Co-axial 
plugs and sockets, Pye 6d. ea., Belling, plug 1/3, socket 1/4, coupler 
for joining cable 2 (post 34. per item) 

POTENTIOMETERS, less switch, long spindle, 1K, 3K, 5K, 10K, 
20K, 25K, 100K, 250K, 500K, 2M, 2/9 ea., short spindle 50K, 75K, 
iM, 2 ea With switch long spindle, IK, 2K, 2.5K, 10K, 15K, 
20K, 25K, SOK, 75K, 250K, 500K, 2M, 3/9 ea. (post 3d.) 
SPRAGUE. .j mid. 600 v. metal cubulars, 10d. ea., 9/6 dozen 
(add post) 

SILVER MICAS AND MICAS. 2opf, Spf, \Opf, 11.5pf, Spf, 20pf, 
25pf, 40pf, 47 pf, S0pf, 75pf, BOp!, 100p!, 115pf, 160pf, 300pf, 430p/. 
440pf, |,050pf, 2,300p/, 001 mid., 00016 mid,, 0002 mid., 00025 
mid, 00! mfd., 002 mfid., 005 mid., Sd. each, or 3/6 per dozen 
12/24 v. BLOWER MOTORS. Only (7/6, 
CRYSTALS. British Standard 2-pin 500 ke/s. 15/- 
200 kc/s. and 465 kc/s. 10/~ each 

SPEAKERS. P.M. G6tin. less crans., 19/6; Bin. less trans., 16/6; 
10in. wich crans., 27/6 (postage 2/~ es.) 

CABLE. CLEARANCE OFFER of 23/36 twin polythene. Weather 
proof, and suitable for outdoor use, 39/6 per 100yd. coil (carriage, 
etc., 3/6). S.A.E. for sample, trade enquiries invited 


Miniature 


METERS 
*.3.D SIZE AND TYPE 
5 milliamp. 0. Jin. Flush square 
100 ; 0.< 2hin, Flush circular 
180 e 0. Zin. Flush square 
500 te therme Jin. Flush square 
500 “ thermo 2in, Proj, circular 
20 amps. D.C Zin. Proj. circular 
40 D.C Zin. Proj. circular 
30.0.30 amp. D.C Car type moving iron 
15 voles A.C 2hin. Flush, circ., mov. iron 
All meters Brand New in Maker's Cartons. 


PRICE 
7/6 


Cash with order please, and print name and 
aalvene clearly. 


U.E.|. CORPORATION 


Radio Cerner, 138, Gray's Inn Read, Lenden, W.C.!. 
TERMINUS 7937 


Open until | p.m. Saturdays. We are 2 min. from High Holbern 
(Chancery Lane Station) and 5 min. by bus from King's Cross 


Phone 


NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER 


The STANLEY Model HF125 is a scientifically designed 
instrument which will provide perfection of sound 
reproduction. Read the Brief Specification :-— 


Frequency response 10-20,000 </s within less than Idb. Toral 
harmonic distortion 0.2 at 400 c/s., 0.1! at 5,000 c/s. Hum 
and noise —74 db, Power output 12 watts, bass and treble controls 
providing 10 db. lift and cut. Input impedance 1M ohm. Power 
supply 110/250v 40/190 «'s Provisior or connection o 
tuner unit 


Our technical department is at your service end for details of this 


trillent instrument to-day 


ust 18 GNS. price 
STANLEY SOUND & VISION PRODUCTS LTD. 


Stanley Works, Lower Street, Haslemere, Surrey 


Phone 1426 


BELCLERE 


MINIATURE | 
INPUT, OUTPUT 
AND INTERSTAGE 

TRANSFORMERS 


We specialise in the manufacture of coupling 


transformers to customers 


requirements. An illustrated brochure describing the range of transformers 
we manufacture will gladly be sent on request 


Nustrated above is a standard input transformer type ‘ E”’ 


in 


JOHN BELL & CROYDEN, 


size tin 


x tin. overall, available wich varnish dip finish, encapsulated block 
form, or in mu-metal screening can 


Quick delivery —low prices—maximum efficiency 


Telephone: 47072 ae Cables: Beiclere, Oxford 


117 HIGH STREET, OXFORD 


Television - 
CABINETS MADE TO ORDER 


CALL OR SEND DRAWINGS 


B. KOSKIE 
72-76 Leather Lane, Holborn, E.C.1 


Radio «© Record 


ANY SIZE OR FINISH 


FOR QUOTATION 


(DEPT. E.) 


Phone : CHAncery 6791/2 
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TRADE ENQUIRIES 
INVITED 


WireLess Worip 


“FOR ALL RADIO BARGAINS 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


impedance 50 megohms. 
is a 3tin. 


Exceptional Offer 


Accuracy |, at 50 meg. and 5%, 
200 microamp movement. 
detachable probe for high frequency measurement. 
supplied as new in transit cases, £17/10/- each. 


VALVE VOLTMETERS 
No. ? 
A precision laboratory 
ment at a fraction of original 
cost. Specification as follows 
A.C. 200/250 voit 50 cycle input 
5 A.C. ranges 0-1 .5/0—5/0—15/0-50 
and 0-150 volts. D.C. readings 
can be made to 300 volts. Input 
at 200 meg. Meter 
All instruments are complete with 
These instruments are 


instru- 


TRANSFORMER BARGAINS.—/. Primary 
230 volts 50 cycle. Secondary 620-0-620 volts, 
250 ma. tapped 550-0-550 and 375-0-375 volts 
Two 5 volt 3 amp. windings. Ample space for 
6.3 volt windings, supplied brand new, 39/6 
eacr 

2. Primary 230 voles 50 cycle. Secondary 5-0-5 
volcs, 5-0-5 voles and 5-0-5 voics, all at 5 amps 
This will give any voltage between § and 30 
volts in 5 volt steps at S amps. Supplied brand 
new, 39/6 each 

3. Ex-Admiraley 230 volt 50 
Secondary 2,000 volts, 5 m/a 
‘ 14.6 each 

4. Ex-Admiralty 200/250 voit 50 cycle input 
Secondary 4 volts 14 amps., and 6.3 volts, C.T., 
1} amps., only 10/6 each. 3,000 volt insulation 
5. Ex-Admiralty 230 volt 5O cycle input 
Secondary 500 x 500 volts, 250 mia., 4 volt 
3} amp. C.T., 3,000 volt insulation, 22/6 each 


cycle 
Ideal for 


input 
"scope, 


An exceptional offer of deaf aid units complete 
with three miniature valves, crystal mike, 
etc., but less outside bakelite case, only 19/6 
each Miniature earpieces, 3/6, or with 
lead and plugs, 4/6 each 


2.1 MCS, LF.T’s. Miniature type, 2/- each 
PAINTON JONES PLUGS. Miniature 
type, 2 pin, 2/- pr.; 8 pin, 4/6 pr.; 12 pin, $/6 or 
METER SWITCHES. Standard “ YAXLEY 
type, 8 bank, single pole, 9, 11 or 12 way, 7/6 


eact 


PYE 45 MEG. 
television |.F. Scrip with 6 EFSO valves 
strip ever produced, brand new and complete, 
59 6 each 


LF. STRIPS. Complete 


Finest 


HR.O. 6 VOLT VIBRATOR SUPPLY 
UNITS. Output 165 voles 80 m/a., 6.3 vole 
3 amp. 6X5 rectifier, choke and condenser 
smoothed, cabinet size Jin. x Jin. x 6in. Sup- 
plied with clips and leads, 29/6 each. 


PRECISION POTENTIOMETERS. “ Col- 
vern 50K. ohm or 100K. ehm, Iiin. dia, 
brand new, 10/6 each 


HOUR RECORDERS. A time recorder for 
»peracion on 200-250 voles A.C. Range from 

10-10,000 hours on 5 separate scales. Supplied 
new and boxed, 39/6 each 


AMERICAN POWER RHEOSTATS. Brand 
new and boxed. 8 ohm, 3.2 amp., 86; 80 ohm, 
2.5 amp., 7/6; 60 ohm, |.3 amp., 7/6; 90 ohm, 
74 amp., 716; 200 ohm, .35 amp.,5 6. ideal for 
tra nodel or charging control 


R.1ISS COMMUNICATION RECEIVERS 

vdividually aerial cesced. Brand new in 
original transit case, €II/19/6 each. Brand 
new but shop soiled, €9/19/6 each. A com- 
bined power pack and audio output stage 
giving 3 wacts for A.C. mains 110/200 280 
volt operation, can be supplied for 79/6. 


brand 


SUB-STANDARD VOLTMETERS. A 
portable precision instrument complete wit! 
leather carrying case measuring 0-300 volcs 
D.C. on 6 ranges. Accuracy .3°, at 68° Fah 
A 6in, mirror scale, calibrated in international 
volts 0/150. Knife edged pointer. Current 
price of similar meter approximately £30 
Supplied in perfect condition, 4/196 each 


METERS. Ali brand new and boxed. 0-50 
m/a., 2in. square, F/M., M/coil, 7/6; 0-100 m/a., 
2}in. round, F/M. Micoil, 9/6; 0-150 mia., 2in 
square, F/M.. Micoil, 76: 0-200 mia, 2in 
square, F/M., Pi/coil, 7/6; 0-200 m/a., 2jhin 
round, F/M., Pi/coil, 9/6; 0-200 volts, 2in 
square, F/M., M/coil, 7/6; O-1 amp., 2hin 
jecting, R.F., 7/6; O-5 amp., 2hin. round 
R.F., 7/6; 0-10 amp. 2hin. round, F/M 
12/6, 

A.C. VOLTMETERS, 50 CYCLE. 0-!5 
volts, 24in. round, F/M., M/1., 8/6; 0-20 volts 
2hin. round, F/M., M/1., 10/-; 0-300 voles, 2hin 
round, F/M., M/i., 25/-; 0-300 volts, Sin. pro 
jection, M/i., $0/-. 


M coil 


HALLICRAFPTER S X28 RECEIVERS, The 

orince of communication receivers. Coverag® 

550 Kes.-43 Mcs. continuous on 6 bands 

phasing, variable selectivity, BFPO 

All receivers are in perfect con 

dition, €42/10)- each. Also in stock 527, 

27'142 Mes., AMFM Receivers CcrRiOO 
Receivers €27 10). 


BATTERY CHARGING EQUIPMENT. 
Transformers 200/250 volt input Output 9 
or 15 voles | amp., 9/9; 3.5, 9 or 17 voles 15 
amp., 12/6; 3.5, 9 or 17 voles 2 amp., 14/3; 
1.5, 9 or 17 volts 4 amp., 16/6, Rectifiers, full 
wave and bridged. 12 volts | amp., 5/6; 12 
volts 2amp., 11/3; 12 volts 3 amp., 12/9; 12 volts 
4 amp., 14/3 


MIDGET REVERSIBLE MOTORS. for 
operation on 4, 6, 12 or 24 volts D.C Size 
2in, x Ifin., spindle length jin, x jin. tdeal 
for model makers, locos, boats, etc., 106 


CONDENSERS. American oil filled, 4 mid 


46; complete 
smoothing unit; 8 x 8 x 4 mid. 650 v., 12/6; 
05 mfd. 16,000 v., 10/6. Dubilier nitrogo!l 
condensers. | mid, 800 v., 1/9; 2 mid. 1,000 ¥ 
46; 4 mid. 1,000 v., 66; 4mid. | 500¥., 10/6 


MARCONI SIGNAL GENERATORS 
Exceptional offer of TF-39067. 4100 Mes 
Brand new and complete with spare valves 
418 each. Also TF-SI7F/!, 130°260 Mc's and 
18/58 Mc's. Brand new £35 each 


GERMANIUM DIODES. idea! for crystal 
sets, 1/6 each. Crystal set coils with circuit 
26. 0005 mid. tuning condenser, 3/10, Head- 
phones, brand new and boxed, res. 150 ohms, 


PACKARD BELL AMPLIFIERS. These 
brand new American amplifiers are complete 
with a 6517 and 28D7 vaives, condensers 
resistors, midget relay, pot and 8 way midget 
plug and socket, 12/6 each with circuit 


CRYSTAL MICROPHONE INSERTS 
A sensisive high impedance crystai mike 
ideal for tape recorders, amplifiers, et 
7/6 each 


DEAF-AID VALVES. Brand new Rath 
eon '’ CKSOSAX equivalent to DF70, 2/6 each 
Hoiders 6d, each. Deal-Aid Pots, | meg 
ohm, with switch, 1)- each 


P.O. LAMPS. Standard P.O. 24 volt lamps 
6d. each. Lamp jack with top, 6d. complete 


INDICATOR UNITS. 
contain a VCR97 CRT, 6 SP61, 3 VRS4, | FASO 
thousands of components. Brand new, 45)- 
each. (b) Type 157. These contain a VCR97 
CRTI6, SP6i, | VR54, | EASOand thousands of 
components. Brand new condition, $7/6 each 


(a) Type 96. These 


100 MICROAMP METERS. A jin. flush 
mounting meter, scaled 01500 yards, first 
grade instruments, brand new and boxed, 


426 each 


WESTERN ELECTRIC HANDSETS. 
Standard P.O. type, 126 each 


AMERICAN INSTRUMENT POTENTI.- 
OMETERS. Grand new and boxed. 10,000 
ohms, Siin. dia. ideal for bridge, etc., 22/6 
each 


SMOOTHING CHOKES. American potted 
type, “* Collins,”’ 8 henry 100 mia, res. 160 
chma, 0/6, Shrouded type 10 henry 60 m/a., 5/-. 
PAG ROTARY POWER UNITS. § /2 vole 
D.C.input. Output 180 volts 60 m a. Complece 
with all smoothing. 19/6 each 

VALVE BARGAINS. VUI'|, 1/9; 6Hé, 19; 
6AGS, 4)-—; 6U7, 4/)—; 6V6, 6/6; 5Z4, 716; SU4G, 
7/6; 616, 8/6; EF, 46 
COLLINS MODULATION 
FORMERS. 807 to 807 
brand new, 12/6 each 


TRANS- 
20 watts rating 


HALLICRAFPTER POWER UNITS. Brand 
new and boxed. 12 volt O.C. input. Output 
250 volts 70 m a. (supplied by vibrator unit) 
and 350 voices 165 ma. (supplied by rotary 
transformer). Complete with all smoothing 


and send-receive relays. 626 each 


POWER UNIT $4418. 200/250 vole input 
Output 300 volts 200 m/a., 12 voles 3 amp., 
fully smoothed, 5U4G rectifier, 62/6 each 


WAVEMETER TYPE WOI02, An ob 
sorption wavemeter covering 180-220 meg 
Complete with 230 volt A é mains power 
pack, supplied brand new, 52/6 each 


EX-W.D. POWER PACKS. 230 volu A.“ 
input Output 150 volts 60 m/a., 6.3 volts 
1) amps ully smoothed. metal rectifiers 


2916 each 


“RECORD AMPLI- 
FIERS.”” A push-pull 
amplifier giving @ watts 
output for opere 
tion on 200/250 volt 
AC Standard gram 
Nput, output matched 
tod or 1S ohms. Tone 
and volume controls. Complete valve line-up, 
65N7, 6V6, 6V6, 5Z4. Supplied in an attrac 
tive desk type cabinet perfect working 
order, €6/10)- each 


HOURS OF ye —F amt pom 
Thursday! p.m Open all day Saturday 
PLEASE PRINT YOUR NAME AND ADDRESS 
CLEARLY, ALSO INCLUDE POSTAGE OF 
CARRIAGE OW ALL ITEMS. 


134 WIRELESS 


Best Buy at Britain's 


sane i CRYSTAL CALIBRATORS by MARCONI INSTRU- 
NTS. Ex-Govt. Freq. range 170-240 Mc/s. Directly calibrated dial 
He Me/s. crystal oscillator, ‘Self-contained power pack for A.C. mains 
. Grey metal instrument case, size 154in. x 10in. x 10in, Com- 
plete crystal and all valves, spare set of vaives, instruction manual, 
NEW IN ORIGINAL TRANSIT CASE, « real SNIP at only €5/19/6, 
plus 10/6 carriage 
MARCONI SIGNAL GENERATORS Types TFI90G and TFSI7 
new condition and perfect working order. From €25. Full details 
supplied upon request 
SYLVANIA OSCILLOSCOPES Type {'2. A.C. mains. Sin. CAT 
Push-pull deflection and all facilities. In first class working order and 
condition, 630. 
PURZEHILL 8.7.0. AUDIO GEN. 
output into 10 or 600 Otms. A.C. mains. £€12/10/- plus 10/- carriage 
TRANSMITTERS TYPE 12. Covers |.2 to 17.5 Me/s. in four ranges 
Directly calibrated V.F.O., Buffer,P.A. (75 Warts input), 2 stage Modulator, 
built-in stabilised A.C. mains power pack, P.A. anode current meter, 
C.W.-M.C.W.-ALT. operation. VFO. or crystal controlled. Super 
** Table-Topper,”’ size 24in. x 12hin. x 17hin., We. 134 ibs. Complete with 
ali valves, ready for operation. in first-class condition and tested before 
despatch, with circuit and full instructions. Only €20 plus <i carriage 
Can be demonstrated to callers 


COLLINS TRANSMITTERS, Type TCS. 1.5 to 12 Mc/s. in 3 switched 
ranges. Calibrated V.F.O. and 4 Xtal. Osc. positions. Plate and aerial 
current meters Built-in aerial matching. C.W. or R/T Complete 
with 3 12A6's and4 1625's. Amazingly compact, size only 134 x 94 x 10hin 
deep. ideal for mor marine use. Price €25, External power supply 
required 

TR5O-XM TRANSMITTER-RECEIVER UNITS. 1.5 to 12 Me's 
Housed in common case, size 22in. high x 20in. wide x I4in. Weight 130 ib 
V.F.O. and $ Xtal positions. ideal for marine use. Super job, price £60. 


0 to 10 Ke/s. Metered K.T.66 


ADMIRALTY COMMUNICATIONS RECEIVER TYPE 6.28 
MARCONI CR.100). 2-K.F., F.C., Separate Local Osc., 3 1.F.s, 
Det. Output, B.F.O. and Rectifier Self-contained power 
200/250 volts A.C. 50 cps. Variable Selectivity (Crystal 
iter), 6,000, 3,000, 1,200, 300 and 100 cycles. Frequency range, 
six ranges 60 Kc/s to 30 Mc's. The set for the serious operators. 
Complete with vaives and Air Tested 630, plus <i. carr. and 
pkg. SUPERS CONDITION. 


COMMUNICATIONS RECEIVER Type RIISS. Brand new RIISS 
“A” Q0i/i9/é; RIISS “B" with super slow-motion drive, €12/10/-; 
trawler band models’. "' and ‘' N "' also available, price £17/19/6. Carriage 
10/6 extra all sets 
A.C. MAINS POWER PACKS AND OUTPUT STAGE for Ri 155's 
Type “A” €4/10/-; Type “B’’ with Sin. built-in speaker, £5/5/-; De-tuxe 
type “ C *' in special black crackled cabinet, with Bin. speaker, €6/10/-. 
wriage: "A 3/6; “B" and "C" Si-. Send SAE. for full details 
of sets, power packs and special money-saving offer. Booklet 1/3 
EDDYSTONE ROTARY POWER UNITS. In grey metal case 
Size yf 54 x5in. Input !2v.0.C. Output 180v. at 60m/a. Complete 
with smoothing and filtering. Absolutely BRAND NEW, 19/6 pius 
2/6 postage 


METER BARGAINS (all brand new and boxed). 
15 volt (S50 cycle) Moving iron, 24in. flush panel meg., 6/6, 
3,500 Voits Moving Coil, 34in. projection, 10 
150 Milli-Amp. 2in. sq. panel meg., 7/6, 
5 Milli-Amp. Moving Coil 2in. sq. pane! meg., 7/6. 
200 Milli-Amp. Moving Coil 2}in. dia. flush panel meg., 10/6, 
20 Amp. Moving Coil 2jin. dia., 7/6. 
1 Milli-Amp. 2)in. barrel, flush panel meg., 22/6, 
1 Milli-Amp, 2)in. barrel, desk type in sloping front case, 25/-. 

Micro-Amps. 2)in. barrel, flush panel mtg. Scaled 0-1,500 in 15 
clear divisions, ONLY 42/6. 

500 Milli-Amp. Thermo-couple 2in. square panel meg., S/-. 


METER RECTIFIERS, GEC, full wave bridge type 
1 m/e, at 6/6, and 5 mia. ac 6/9, 5. 7.C. 2 mia. 5/6, 


Brand new 


E.M.1. OUTPUT METER. Desk Type incorporating a 2hin. | mia 
meter together with instrument rectifier, ecc., 2 ranges 0-500 milli wacts 
and O05 watts and decibel scale. Brand new in Original Manufacturers’ 
Boxes with instructions. Price 35/- plus 1/6 post 
LT. TRANSFORMERS. BRAND NEW. Standard Pri. Type “A,"’ 
a Ma Type ' 6,"' 50 v. 16a. We. 24 Ib. 55/- plus 5/- carriage. Type 
* 5-0-5 v., 5-0-5 v. ane 5-0-5 v. all ac Sa. We. 12 Ib. 39/6, 
amen ADMIRALTY H.T. TRANSFORMERS. Standard Pri. Sec 
620-550.-375-0.375.-550-620 v. (620 v. at 200 m/a., 550 v. at 250 mia.). Two 
5 v. 3 a, rectifier windings Upright meg We. 24 ib. Total rating 
278 V.A. BRAND NEW, 42/6, 
TRANSFORMER BARGAINS. Brand new and unused. Manufacturers 
surplus. Drop-through Primaries 200-250 vy. 350-0-350 v. 180 m/a, 
6.3 v. 5 a., and 5 v. 3 «., screened primary. Size 4in. x 4in. x Sin., 29/6 plus 
26 © 310-0310 v. 70 m/a.,6.3¥.3a.0nd4v. 20. Can be used with 
4. or 6.3 v. rectifier, Only 9/6, plus 1/6 postage 


(All bargains odvertised last month still available.) 


CHARLES BRITAIN (Radio) Ltd. 


it UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEM 0545 


One minute from Leicester Square station (up Cranbourn Sereet) 
Shep Hours: 9-6 p.m. (9! om. Thursday.) Open all day Saturday 


Worip 


AuGusT, 1955 


- 
IN THE NORTH or EncLanD 
LANCASTER HI-FIDELITY 


HAVE THE MOST COMPREHENSIVE SELECTION 
OF QUALITY EQUIPMENT IN YOUR AREA 


We ere OF FICIAL Agente « Mtockiate for most leading makes of sound equi pr tar 
are it tant Louch t ' 


AMPLIFIERS 


facturere 
LOUDSPEAKERS 
Wharfedale 3 Speaker 
Anse mbly 


Gram PICKUPS 


Ferranti Ribbon 


Tannoy Dual Concentr 
Cioodinane 2 spe ake 
wysten 
Barks Duode 
Decea Corner 

G.E.C, Metal ( 


RADIO TUNER UNITS Whiteley HF 


Round Males 
Chapman " Hound Males PI 
New Quad 

sod many others 


RADIOGRAM CHASSIS 
Burgoyne 


in addition to the 
peakers we stock 
AUTO-CHANGE UNITS 
Garrard RO 
BAR Monarch _—e 
Colla KOS ALL the Goodmans 


ALL, the Wharfedale 


DEMONSTRATIONS ‘is fr ! n.t p.m. (Saturdays t m (Busi ness 

1.15 a.m, te 6.90 p.m Kapert and experienced advic fe 

SERVICE AFTER SALES by «killed engineers 

AUDIO FURNITURE produced | 
Hire Purchase Termes if desired 


The North’s Sound Reproduction Specialists 


LANCASTER HI-FIDELITY ACOUSTICAL EQUIPMENT CO., 
27/29 Lancaster Avenue, Fennel St.. MANCHESTER 4 


Cabinetmaker t 


Sound Reading! 
SOUND REPRODUCTION by G. A. Briggs 
Third edition, second impression, 368 pages, 


315 ituserations Chapters on Resonances, 
Cabinets, Room acoustics, Response curves with 
oscillograms, Crossover networks, Recording 
systems, Records, Pickups, etc. Total sales 
exceed 35,000. 17/6. (8s. 6d. post free) 


LOUDSPEAKERS The Why and 
How of Good Reproduction 

by G. A. Briggs 
New 4th Edition. 92 pages. 45 
illustrations, Standard reference 
work on loudspeakers Detailed Acoustics, Touch, Tone and Tunin 
information, easy-to-follow dia 192 pages, 162 illustrations. 106 
grams description of Electro (I/- post free) 
static speaker and demonstrations 
n Royal Festival Hall. Toral sales 
exceed 40,000 7/6. (7/9 post free) 


PIANOS, PIANISTS AND 
SONICS by G. A. Briggs 
Invaluable to scudents, ceachers, etc 
Chapters on: History, Construc 
tion, Harmonic Analysis, Roor 


Whartedale Wirsiess Works Ltd 
Bradiord Rd, idle, Bradiord, Yorks 


MAGNETIC 


RELAYS 


BUILT TO SPECIFICATION af = 
Coil Winding and Tropicalizing. 
Spring Sets and Coils supplied separately if required, 


Send for Price List or quotation. 


*KAYE ELECTRICAL MANUFACTURING CO.« 
Havelock Works, Havelock Place, 
Harrow, Middlesex. 


HAR. 1432 


AuGcusT, 1955 Wiretess Worip 135 


TV PREAMP. Channel | Kasily modified for 


RT | Tl other Channels or Converter we Midget Chassis, 
At. 40 2)%14. Comp with EF42 of 6FIS valve 


{ coaxial lead, Belling plug and Octal plug. Ready for 
er practically every demand for Trans- ae use. Brand new Mfrs. Surplus. Listed 63/15 Apectal 
r Cathode Kay Tubes having Heater/Cathode ; - Clearance Price Q]/-. Buy Yours Now 
t or for C.R. Tubes with falling emission . ‘ i ; 
ae \eakage windings. Ratio 1: 1.295 giving ®., “~* A yy Ry OE 


6 po 
et on Secondary Sheffield made blade 
10/6 cach With Tae : . 2 Ine, handie 5.000 ¥. @)4. cach 

Panel and ENGERS. New Mock OOf mid. TEV. TOC 
Bolder Tage , 2.5 &kY., 96; 2 pt. to! ; 001 O08 
1 Sprague 1.000 © 
! t O4.; Hunts Moldewal 500 » 
Type B. Mains Input 220/240 volte, Multi Output ' mid, 16. I mid, Or. 13 4 mf 
4 10 and 15 volts. Input has two tape which 
tput volte by 26% and 50%, reapectivety ALL WAVE RADIOGRAM CHASSIS ENS pt. to OL med, ¥/- 
rmer l¢ suitable for most Cathode Ray THREE WAVEBANDS FIVE VALVES 500 ©. 6 pt. to boo 
MOST veraaciic Low Capacity C.R. Trane 6 LATEST MULLARD , o 4.000 pt] 
" Output With Tag Panel ” = A = BCH42. RFS. EBCAI : c pt. to 000 pf.. 1/9. 515 pt. to 6,000 
21/- cach . Py* ° 
matul low enpactty wound tonne Ole ae at lg : ELECTROLYTICS ALL TYPES NEW STOCK 
vo ubes wi ailing emission 200/250 v Switch . . . 
volts. Output 2-2)-2)-29-3 volte at AVC. and Negative feedback : Tebuter Wire Ends + Con Types, Clipe, 
Taq Panel and Solder Tags 17/6 each 154 <5) Bhim. Glass Dia co oem « 
Transformers are individually boxed vertical evailahle 2 Pilot Lampe. F 20/380 
learly marked with relevant data Walnut or Ivory, aligned and calibrated 
isolated from mains, PRICK £10 15 - 
l0in. Speaker, @9/15/-. Carr & Ine. 4° 


60 3 


sesame OTS | raxinne eum |] RECOMMENDED FOR ABOVE CHASSIS 


Coa ; : 
( amet RADE 7d. - 


SPECIAL 
: Remi-air spaced Polythene 
sarees PLUGS tru ated jin. diameter 
DOUBLE SOCKETS Stranded core Od. SPECIALS. (an Types 00 4. 9 -; 1.000 mtd 
OUTLET BOXES Loases cut 560% ya ‘v.66 “ny ' 46: 


Ty pe [12 screw hase, & mid 


BPS — BS ro rome Perens 
@' @a' eee’ eee’ a’ 


: 
(ERS. EaT TYPS PLY-BACK 
BALANCED TWIN FEEDER per per rt 4. 800 or 3000 VOLTAGES Si kV, 4/9; KS/40 9.9 KV., Ol; KH/4 
TWIN SCREENED BALANCED FREDER 1/- yd. 80 ohms ; 66: 0 4 KY Ki/100 # kV 
60 OHM COAXIAL CABLE 84. per yd. bin. dia ; ag EE RRR 
TRIMMERS Ceramic, 30, 50, 70 pt., 4. 100 pf., 160 pt. | 4 -; RM2, 100 mA., 49; RMS, 199 mA., 6/@; RMA 
1G; 600 pf., 750 pt 4 J ’ 
RES TORS. All values, 10 chime to 10 meg., & w., 44.; Aerialite, al) channels in stock. Indoor 
: 6. Band Il Aerdaptors 7/6 pair 

HIGH STABILITY w. 1%. Bie. Preferred values 100 2 

- 4 PRICE Carriage Paid £9 . 19 . 6 WAVECHANGE | swire 


WIRE-WOUND RESISTORS f 
{ 


Brand new Plessey S-speed Autochanger Mixer Unit 
~- 7, ios and 12in. Records. Twin Hi-Fi Ktal Head 
Duopoint sapphire stylus Plays 4,000 ‘ 

0,000 ohms, 5 ., 1/9; 10 © =H. mounting, Baseboard required 16) « 12}in 
WIRE-WOUND POTS. 3 WATT LAB. COLVERH, Height b5jin. Depth fin. Super Quality KNOBS. GOLD ENGRAVED or Ivory 


Standard Mize Pots, ‘ VAMOUS MAKE. s-speed Single Record unit with sotn. Gam. 1/9 once." Foes. mene Ret 
Acos 97 Turnover CY 


thant Bri n 4m Ott tm -toet ole 
High Grade ch Sapphire Stylus plays Val wer - — 


100 ohme to 50 K 2,000 records. Starting “Bwiteh Automatically places Base < Ratio-Cram 
; 100 K.. 66. Pick-up on records, 7in., 10in. or Zin. Auto Biop 4. L., Orem Play Krightoras 
zg SPEAKER Baseplate 12 «Shin. Height 2jin. Depth ifin. Price © not engraved 
‘ CONTROL 100, 3/- £7 15 6, post tree 
P TRANSFORMERS. Hea Duty 50 mA Ditte 
o/ mary, Ah. aeuioek pat pull ae mee . COMA. Wearite P*’ type, B16 each. Onmor Midget 
. t 36. Miniature * 30. Ta type a4j. dust core 6 om All ranges in stock 
5 corL ons ‘ ~, ot 
LF. CHOKES ) H. 0/65 mA : =; 26 2 $e DIAL ASSEMBLIRS, Us, B68. 
A. 116: M. 120/150 ma, 1B0. | / PICO AG-DC, MULTL-RAROR TEITMETER, 
nes . 8 ,*4 y ) ¥ REACTION COND. OOO, 1905, 2005 mid., § * 


Ono ’ Tuning Tretete 


ALUMINIUM CHASSIS...15 «w¢. Plein, ondrilied 
ary 06 folded 4 sides aod riveted corners lattice Axing holes 
Strong and soundly constructed with @jin. sides 
7 din 1 " fin 
CRYSTAL MIKE INSERT.—Pamous make, precision Pe Pee ons eS lee ee 
aie aly tx hin Bargain Price 6 6. ; - 


wr required 
. FULL WAVE SRIDGE SELENIUM & 
EXTENS‘ON LOUDSPEAKER SWITCHED SOCKET. an TRAmeOeRaaG,  Yoipet inet 
switching, complete with plug, 2)- ’ or 12 » 
COPPER PLATED AERIAL RODS. { « I2in. push fitting convERT YOUR RADIO , ing at 2. 6 of 12 ¥., 1) omp., 13/6, 4 amp 
fi 


Is. 
Playing desk ACID YDROMETER. New Ke -Cowt Unbreakable 
bx wat fini aw ont h 78 ! 4 shal , 
Arne LEAD. ; , : a. . it a ¥ “ a7 in Ca sal ult’ 1) 
App Aner t atels ‘ q places impee . ane nok BRIMISTORS...<°71 for 5 &. heater i fae 3/6. OR tor 
. ‘ le ma , 4 : > 7 . lod 
14 AL TYANA TRIPLE THREE. complete with deta es tant AMel Wik 1. 16 to 2 owe. Bi 
6. 200/220 v. or 290/250 ¥ mM to ow 2 
NEW SOLON MIDGET IRON. 2 =. 22 -. IDEAL FOR Kinda ris ‘ayairt soon 
CONSTRUCTORS, 200/230 ¥ or 230/250 ¥ BSR MONARCH S4PEED MIXER CHANGER ere Sree eee oe 
MIKE TRANS ( ] 39 =... new and boxed. ACOS GPA7 XTAL HEADS 1, txt with tolemess, Bibs | aes tees aa an 
V'HOLDERS. i's t. Or EPS0, BASO, G4.; BIZA | Height Sjin. Brand new in Mak se : pw Mme en . oo 
kT. 13 64. one a 6. on reen- | pent free trimmer +5 dite ‘ 
g con 16 1m -; VORS7 ramic SLEEV Various coloure 2 om. 4; 3, 4 om 
Koo, WIG, 1 nd 0. 7+ ad 7/6 VALVE SALE 7/6 Fe a) 
Nuts, Bolts and Washers, wee. 1/- packets, 2 40r6 BA New Imported and Ex-Government At saaneatest ty 20 Goodmans ‘wll § a P ° oo yA ite 6 ye we 
TAG SrRirs 3 24.; 4 or beway, 34.; 6-way IRS, 185, ITs, IM4. BAS, IVE ’ be} Shin, Goodmans with at Boe Pamous make [oie 
44 G4. ete. way, 1/6. 66W6, 6KITM, GKS, OAT, OBLI 787 » -— heavy « Jum voice coil 
ToaeL E swiToHES £X-GVT Ervin a. i 7 7 ws “ » « energicnd, 2.5 K : ohm field, with 
ie 2 y vat yout trans 6 #} - 
atte ODE. 4 ve, Ln, 
HONES. <Hi-grade Amer) 15) 6 or 
H o aown's. 4.000 ohina 6» 


| VCRO7 TESTED FULL PICTURE £2 | 


Bylvania EFSO MUi4. AT 106 Ka Lab BPS, BLAI 


26 . ; im optntle 26 

SCREENED GRUD CAPS 
BULGIN HIGH VOLTAGE VALVE oaks. © Oot RECORDING TAPE 
FUSES aluse ‘ 
ALADDIN FORMERS and . ; 
rg & Dm DRIVES.” icy at 1,200 ft. on standard fittin ng 7 
INT. OCTAL CA f-pin), with cower 

: ECTOR SOCKET Ls Plastic reels. Brand new box 11% 


(2 lin) 


Plug 


* 1, F, TRANSFORMERS 
MAINS DROPPERS » Adj. Miders, 3 amp. 750 COMMERCIAL T.V. CONVERTOR, BAND Ul. With WEARITE TYPE 600. 465 Ke/s., adjustable 460- 
43 ng ae | erlf-contained power pack, just plug in, fell inetrax 470 Keo s., sine Shin. « iim. * Mis. 106 pele 
LINE CORD amnp., 00 ohms, per foot, 2 «mp., 100 tions supplied. An Aerialite Rainbow product. @9 10 - mipert LP 4, ze lin, « Lin, * @in., 8/@ pair 
G4. per toot, d-way, 74. per toot 


We have no connection with any other firm. Please address all correspondence correctly as below. 


RADIO COMPONENT SPECIALISTS o7mentrorssn.w.cnoxpon 


P. &P., 6d. Li orders post free. C.0.0 lee 1/6, 
"Phone THO 1665 (after 6 p.m. 4198). Buses |73 or 68 pass door 48-hour postal service. Lists SAE 
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REPLACEMENTS | 


We carry the largest varied stock of 
line output transformers in Great 
Britain. 

Rectifiers for T.V. 
Whether ou require a emall M.3 rectifier or a 
larger H1.T. reetifier (.M.5. for example), we are 
aimost certain to have them in stock 

Frame and Line Oscillator Transformers 
Hundreds j On fo suit majority of sets 


R.A.E. Type C.1.A. 
Line Output Tester 


This is the most compact Line Output 

tester on the market, giving a clear indication 

of shorting turr displayed on a cathode ray 

tube, £11/10 ne. pkg. and post Send 
for full details 


Band Iii Converters 

Our company is supplying Band III converters in 
lealers placing orders for a 
hundred or more units. Do not wait until it is too 


large number man 
e prepared to supply single converters from 
or on contract orders for a quantity every 


Contact us stating Make and Model number 
and we will quote by return 


Every Service Engineer and Dealer should have a copy 
of our * Rewind and Replacement Handbook.'’ This 
cancels all previous Manuals 


Price 1/-, post free. 


s Term / Business C.W.O. or C.O.D 


REPLACEMENTS 


134/136 LEWISHAM WAY > NEW CROSS S.£.14 TiDeway 3696-2330 


PARKER'S SHEET METAL FOLDING 
MACHINE 


Heavy View Model, Cay 
acity 18 gauge MB. att 
wide, Loose Attachments 
for Ratio Chassie Making 
Weight 22 tb. Price 50) - 
Attachments 1/6 per ft 
Carriage 4 with attach 
ments § 

Also Parker's Square 
Type Drill Viee. Machined 
table Tin, * Gin. = pir 
Jaws of Pright Ste 
Admite stock of 4 
Complete with stand 
Heavity constructed. Wt 


. Carriage 2/6 


Machines quaranieced 
Send for details 


. aE SROFPT WORKS, WELL 
A.B. PARKER free, saney, ronxsmine re peuny 2 
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A Magnetic Tape Recorder 
you should know about 


The Celsonic High Fidelity Magnetic Tape 
Recorder repeats all it hears, with exactitude. It 
eliminates “ tone,” “ resonance,” “ boomph ” and 
other inherent noises. It gives the naked truth 
from 50 to 14,000 cps. Time after time it is placed 
first for absolute fidelity. It will record 4,920ft. of 
tape at one session and give a two hours and ten 
minutes uninterrupted playback at 7}in. per second. 


Other outstanding advantages are the super- 
imposing device for recording words over music and 
the synchronising unit for converting silent films to 
“ Talkies.” The native music for the Twentieth 
Century Fox production “ Untamed ” was recorded 
by the Celsonic Tape Recorder. 


For further proof that the Celsonic is no ordinary 
tape recorder write to Excel Sound Services Ltd., 
Dept. W.D.Z.) Celsonic Works, Garfield Avenue, 
Bradford 8. Telephone: Bradford 45027. 


Hire Purchase now available 


Specialists in the manufacture 


of amplifiers and sound 
equipment to indivi 


dual specifications 


We welcome your enquiries 


PLEASE PRINT YOUR NAME AND ADDRESS 


' TRANSFORMERS 


- 


COILS LARGE OR SMALL QUANTITIES 
CHOKES R408 Enquiries wetcomeD 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.OS., L.£.8., ETC 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


SOR eee enema nenene 


two voltages |110 v. and 230/250 v. 


INTRODUCING THE NEW ACRU PYROBIT HEAVY DUTY SOLDERING IRON 450 w. 


This Iron is extremely robustly built—and practically indestructible. The extremely large area of the 
element ensures life which surpasses all previous products. IT EVEN SOLDERS ALUMINIUM... 
with our special aluminium solder. Ideal for chassis or similar work. Delivery from stock—made in 


ASK FOR LEAFLET The Acru Electric Tool Mfg. Co. Ltd., Chapel Street, Levenshulme, 


Manchester, 19. 
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SPECTONE 


MULLARD 
5-10 
AMPLIFIER 


This remarkable development will meet the 
most exacting high fidelity requirements at an 
extremely low price 

Meticulous inspection at each stage ensures 
that the Spectone Mullard 5-10 Amplifier fully 
meets Mullards specification 


TWO INPUTS One for radio tuner, microphone, etc., and one for pickup. The pickup input has two 
switch positions for equalisation—L.P. and Standard. Plug-in equalisers are available to 
suit various pickups 


CONTROLS Besides the input and equalisation selection switch, volume, treble and bass controls 
are provided. The treble control is continuously variable from +.10db to —10db and 
the bass +I!Idb to - 5db 


MAXIMUM OUTPUT POWER OUTLET for preamplifier 


15 watts 300 volts at 12 milli-amps. 6.3 volts at 2 amps. 


HUM & NOISE OUTPUT IMPEDANCE FREQUENCY RESPONSE 
73db referred to 10 watts. 15 ohms 0.5db 10 c's to 20,000 c/s 


TOTAL HARMONIC DISTORTION at 10 watts. Less than 0.4%, at 40 c/s. 
Less than 0.2°,, at 400 c's 
Less than 0.3%, at 2,000 c/s. 


OPERATING VOLTAGE OUTPUT RESISTANCE DAMPING FACTOR 
200/250 volts A.C. I10/115S vole at 1,000 c’s is 0.9 ohm approximately 17 
mode! available to special order. 


Send for 
Leaflet 


PRICE 


£18-18-0 


Pick-up Equaliser Plug |26 


Manufacturers of the 


SPECTONE 


Magnetic Tape Reproducers for playing Tape Records to the C.C.I.R 
characteristic with the highest fidelity. The modern method of 
hearing good music faithfully reproduced. 


Leaflets on request. 


SPECTO LID. Vale Ad Windsor 


ONO RON ero EEE EER EH gerne 
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A CAREER AS A REGULAR ARMY OFFICER FOR QUALIFIED ENGINEERS 


MECHANICAL ELECTRICAL AND ELECTRONIC ENGINEERS are required as officers in the Corps of Royal 


Electrical and Mechanical Engineers. 


THERE ARE TWO METHODS OF ENTRY. These are either:— 


(1) On a short service commission (which offers a good opportunity of obtaining a permanent commission) 
with a gratuity of about £100 for each completed year of service on leaving 
or 
(2) On a Permanent Regular Commission with a valuable pension and a terminal grant of £1,000 (tax free) 
Candidates must be physically fit and between the ages of 23 and 28 years old (except for those with pre- 
vious service in the Armed Forces, who may be 30 years old). They must have passed or be exempt from 
the examination of either the Institution of Mechanical Engineers or the Institution of Electrical Engineers, 
or have a University Degree in Natural Science or Engineering. In addition, 24 years’ experience as an 
engineer (or |} years’ in the case of university graduates) is normally required. Additional seniority is 
iven for an honours degree and for approved engineering experience 
he pay which Army officers may expect is according to the following table: — 


Lieutenant 
Lieutenant 
Captain 

Major 
Lt.-Colonel 
Colonel 
Brigadier 
Major General 


(Note.—This is the U.K 


stations.) 


in this table the figures of a single officer's pay include an element for food and accommodation which are 
normally provided in kind, This has been made to provide a direct means of comparison with civilian 


scales of pay 
For further details please write to:— 


The War Office, (P.A.6(b)), London, $.W.1. 


and quote this announcement, 


Rank 


Normal if 
Age Single 
23 £686 
25 £723 
27 £866 
34 £1,193 
42 £1,512 
45 £1,795 
49 £2,068 
49 or over £2,634 

scale; there are various additions in certain overseas 


SPECIAL OFFER 


I.L.S. EQUIPMENT 


We are now able to offer for immediate delivery from stock the 
famous SCS5/ Instrument Landing System complete. This equip- 
ment is new and, if necessary, can be approved. Prices are about 
one quarter of current market prices 

The foliowing icems are available from stock 

ROPG/ARNSA (cupplancts earlier A" mode!) Glide Path Re- 


ceiver. 
AS77/ARNS "' Ram's Horn ' Antenna for above. 


AS4!, ARNS 
6c73)0 Localizer Receiver. 
DMSIA Dynamotor for above. 
BCTNA Control unit for above. 
1-1601C indicator. 

8c357 Marker Beacon Receiver 


Antenna for above. 


We can supply the above equipment complete as shown, or any 
combination of these units. ARB approved if required Prices 
very low indeed while stocks last 


Enquire immediately —stock will soon be sold 


ALTHAM RADIO Co. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


Telephone: Central 7634/5/6 


Largest stocks of Government surplus equipment in Europe 


A. C. SOLENOID TYPE SC. 


Continuous 3 ozs. at 4” 
Instantaneous to 39 ozs. 
100°, PRODUCTION 
INSPECTION 
Larger Sizes Available 


Also Transformers 
to 6 KVA 3 Phase 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOI Phone : 74065 


tHE VESPA tape peck 


cena 


PR: 


Twin Track 
Mode! 521 Compact Deck, 7jin. x Ilin., Sin. reels, kit. £7/10-. 
Modei 72! Standard Deck, 10jin. x Ilin.. 7in. reels, kic. €8/10/-. 


Easy ‘© assemble, precision machined parts, latest high Gdelity heads 
first clase motors, full assembly instructions 
Either model tully built and tested 97/6 extra 


Send stamp for full details 


E.W.A., 266 WARBRECK DRIVE, BLACKPOOL 


> 
2 speed Jiin. and 7jin 


Wrrecess Word 


MARCONTS WIRELESS TELEGRAPH 
COMPANY LIMITED 


CHELMSFORD - ESSEX 


LEADERS IN THE DESIGN AND MANUFACTURE OF 
ELECTRONIC EQUIPMENT are expanding their development 
activities. Excellent opportunities therefore exist for both Junior 
and Senior Engineers and Physicists to make careers in this 


famous organisation for work on wide range of interesting projects 


In particular there are vacancies in connection with the develop- 
ment of Television Cameras, Transmitters, Telecine and other 
associated equipment for both black, white pictures and colour. 
In addition there are also opportunities for working in the field of 
Marine Radar and Communication equipment. 


All the appointments are permanent and pensionable and offer 
excellent prospects of promotion. In addition, training at the 


world famous Marconi College will be given to selected applicants 


Please apply giving full details of qualifications and experience to 


Dept. C.P.S., 336/7, Strand, W.C.2. 
Quoting Ref. S.A. 55C. 
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CITY SALE & EXCHANGE LTD [imeeoeeom 
OUR SHOWROOMS IN FLEET ST. 


are equipped with a high fidelity demonstration room where over 400 combinations of tuner amplifier 
pick-up and speaker can be heard at the turn of a switch , 
Apart from all the proprietary new equipment such as Leak, Lowther, Acoustical, Decca, Garrard, Wharfe- 
dale, Rogers, Pye, Collaro and Tannoy, etc., we have large stocks of reconditioned apparatus This stock 
has all been subjected to a complete overhaul in our large, well-equipped workshop, and carries a three- 
month guarantee 

All S/H apparatus can be exchanged within one month for other goods available, providing they are in 
the same condition as supplied. 


RECONDITIONED PART EXCHANGE BARGAINS 


is our speciality. Dynatron Ether Conqueror 12 
Lowther '‘Negomar speaker £85 valve cuner amplifier, push 


* Phase in "' cweeter in box 0 EASY PAYMENTS pull, variable selectivity 
A.D. Baby amplifier wi snior 


j ) chassis, only £45. Another 
preamp., 1955 mo by 1/5th deposit and balance over one, but slightly older, com 

Charles K.5!1 amoli o plete in Merlin console 
tele output valves om 6, 12 or 18 months. cabinet with |2in. Goodmans 
£ensation 


speaker £47 10 0 


perfect order “417 ; Deccalian 3-speed portable record reproducer, as new 27 gns 

match control panel ail ’ éié 0 
tt peed © roducer rfect order 

Decca P.A.3 amplifier, in portable metal case with handles cio uatte S-speed reprod a 

Decca tuner unit, 3 waves, var 


Acoustical QUAD | amp. and co tu 
4-Station pre-set tuner for above item u 


selectivity, long control cable Connoisseur 78 motors, all perfect £8 0 

Barker 14BA wee | in ands “ onnoisseur 2-speed motor with super lightweight p.u., 2 heads £16 0 
spe er in handsome cabinet 

1955 Tannoy dual concentr er 435 0 owther D.T.4 7-valve tuner, straight/superhet, § meter “17 0 


93-94 FLEET STREET, LONDON, E.C.4 Phone: CENtral 9391/2 


ELECTRONICS |(wico) kit 


VALVE VOLT-OHM 
A SERVICE ny te 
TO INDUSTRY De Oe AC RMS. § 


ohms ranges 0.502 to 500 Mi), 7 
Db ranges — 20Db to 61Db. 
For the finest electronic instruments KIT £19. c.w.0., or C.0.D. 
by leading makers WIRED £26. 


Write for further details Export Enquiries 
7 


ted 


For their service and maintenance WHARTON INSTRUMENT COMPANY 


1081 FINCHLEY ROAD, LONDON, N.W.11. Tel.: MBADWAY 3407 


For their manufacture in small or 
large quantities 


PHIL-TROL SOLENOIDS 


Range covers types 41 and 42 (front 1” x 14”) 38, 39, 
and 40 (front |4’x 12”) 

and power A.C. and 

Consult ) D.C to 60 


sizes up 


inch-ibs. 
Most sizes available ex- 
7 C 3 ! 4 ~ stock and dispatched 
“s ° same day as receipt of 


& PARTNERS LIMITED : hia order 


6 v.-460 v. A.C. and D.C, 


122 SEYMOUR GROVE, MANCHESTER 16 types 


WRITE OR PHONE FOR DETAILS 


Fectery PHILLIPS CONTROL (G.B.) LTD. 
COUNCILLOR LANE CHEADLE . CHESHIRE Farnborough, HANTS, Telephone: Farnborough | | 20 
London Office: 59/6! Union $¢., London, &.E.!. Telephone: HOP 4567 


You cannot do better than 


AucustT, 1955 Wiretess Worip 


S@OLARTRON 


=< The 


Solartron Electronic Group Ltd. 


% A BRILLIANT FUTURE 


for young men with original ideas 


% Are you grasping your opportunities 


as an Electronic Engineer ? 


The successful SOLARTRON ELECTRONIC GROUP offers a fresh and stimulating 
atmosphere, encourages individual responsibility, provides the right services. 


ADD TO YOUR FUTURE VALUE by gaining experience on important commercial 
applications of the latest electronic and electro-mechanical techniques. 


EXCELLENT OPPORTUNITIES for: 


Project Development Engineers Detail Draughtsmen (Junior) 


Men with DRIVE and some experience of batch pro- Workshop experience desirable and familiarity 
duction design requirements, who are skilled in devel- with wiring and circuit drawings an advantage. 
oping electronic equipment from outline circuitry 


Salary from £800 pa. 
upwards according to ability. Electronic Inspectors 


with experience of inspection in electronic equip- 
ment. Knowledge of A.L.D. procedure preferred 


j ot essential. 
Junior Research Assistants but not essentia 


Graduates with sound theoretical! background to 


assist research; work offers interest, variety and 
excellent prospects. Prototype Wiremen 


experience in electronic equipment desirable. 


Senior Draughtsmen Chargehands 


for Mechanical Design, and Development of Elec- with experience of Electronic Production or Radio 
tronic and Electro-Mechanical Equipment. and Television work. 


occccconseqnecconssovesscoosonsns eenccccccncccoesossosccesscencesncosseccooseosooceoensccosscoocoecepecanapnapeesosssoseseoesoosee 
Vacancies in other departments are constantly occurring in 
this rapidly expanding and successful firm. 


If you are likely to be interested in a future vacancy why not write for information? There may 
be just the very opening for which you are looking. Apply in writing to the Personne! Director, 


The Solartron Electronic Group Ltd., Queens Road, Thames Ditton, Surrey. 


PM ANUMAMAY \oAAANSWASANAOOUL SAUNA UNEDLLAGSSUS 1685400 a UMM CAL, RE NS t Re SY O00 /000 QUE Ae RN ENE ESS ASR ARN a a i, 
i 


142 WireLess Worip 


CONCENTRATE ON SALES! 


POORER REE R EERE RHEE EERE E HEHE EEE ER EEE EEEREERES ER EEEREEEE REED RE 


HANNEY or BATH 


OSRAM 912. Lab. resistors, 32 ll PCA wiensers, §66/-; PARTRIDGE Com 
poments with loo i ter q Mair «| Choke, 29/6; Output 
Denco 16 8.W.0 


LET US TAKE CARE OF YOUR 


HIRE PURCHASE 


WRITE us your requirements 


LEGAL FINANCE Co. LTD., 
115/116 STRAND, LONDON, W.C.2 


ine 5 i 21 " output rane 32/-; A.B. Bwitches 
VALVE & ere t 74%, 16/7; & ”. 3; Two N.700 matched 
Btsali parte (raet L.7é, 2/6 6; L.1001/W, 4/6 pr 
ug ver we, Bn; DATO. BiB b.73, i a: PAST, 6/6; O.114, 4/-; 8.200 
Po. (Murdo veiveboiders, ]/- 


Consiets kit of parts for the 012, a above, €21 


MULLAKD one Kirle reeietor/pote, 37/6; T-C.C. Condensers, 45/-; Elstone mains 

i) et aty tres 0000 of #000Q), je; Denoo drilled chase, 

s Prinste H nv] 6 VALVRE EP.86 3; BOO.45, 23/3; 07.59 

; EZ 13 ie iL, tohet, § @rnall parte (Bulgin and Belling 

o~ th dial, 9 L 9; Pause holder, 4/-; Pilot lay 

holders Q s: Bm on Pin “put Ps 2 6: Outpt P/8, 4/-; V.1 tag board 

B/8; V2-4-4 tag board -; McMurdo vaiveh L/-. Complete set of parte for 
the Muliard 610, a above 


WILLIAMSON AMPLIFIER. Ai! parts available as previously advertised 
MAXL-G-DENCO ¥.M. FEEDER UNIT. Chasis oot 7/6; Collect, 11/9; 10.7 Mess 
a ae liscrim. tame 12/6 


Phase discrim. trans., 9/-. Technical 

Bulletin giving circuit, potat-to-point g, e., 1/9 PP 
COILPACKS. DENCO, CP 4/L and CP 4/M, 93/4; CP 3/370 pt. and CP 3/000 pt 
6. O8MORK GQ" HO, 48/-; LM, 40/-; Batt., 60/-; TRF, 40/-; HF stage for 


0 pack, 20/-; BTA 4-station pack, 49,8. We stock COLLA by Weymouth, Osmor 
Wearite, Denes aod KEP 


Be Ve. BOS 2 COs, SEDs 
offer 
Applied Research and Development work in the 
following fields for young Graduates in Science 
or Engineering 
Servomechanisms 
Applied Electronics 
Supersonic Aerodynamics 
Mechanical Engineering 
Hydraulic Engineering 
Attractive salaries depending on experience and 
qualifications. 


This i an opportunity to jo'n new laboratories situated 
in rural surroundings 


WIDE ANGLE compommeres ALLEN. Teleking Chassis, §0/-; Colleete (TK and 
Buper-Vieor), 44/6; LA 40/-; FO.206 a1 ; DO.200e., 99/6; FORO, 91/- 
§ AT B0/-; OF.117, Oi-; BT.314, 1H/-; 
Super- Visor, 61/6; Coll sete Magnaview 
WA/LOT and WOL, 7/G each; WA/PMAI 
“| WA/LOTI, 42)- 

SUNDRIES, Pre-set controls, S-watt wire wound, al! values 10Q to 30K Q, B/-cact 
Ditto }- watt carbon, | 2 Bi- each, Deneo MTO.1 Test Oncillator with 
valve, 75/-; Denese TPA.1 wre-amp, with valve, 20/6. Also over 106 values in 
close wlerance Milver Micke. 20,000 Eric resistors ex -stock in all preferred value 

aad watlage 


Bend 4.A.B. for | add al! omiere ander £9 (any execem returne 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel.« 38tl Apply to:— 
The Chief Engineer, Weapons Research Division, 


A.V. Roe & Co., Limited, Woodford, Cheshire. 


Perr Terre hide 


The Edison Swan Electric Co. Ltd. has vacancies 
in its Sunderland factories for Technical Assistant: 
to undertake investigations into technical problems 
involved in the manufacture of Radio Valves and 


e Cathode Ray Tubes, Previous experience in this field 

not essential. Good prospects for men capable of 

Valnadio tackling diversity of problems in this growing 
industry. Technical qualifications H.N.C. or degree 


13 CHANNEL standard. Applications from men studying for such 
qualifications will be considered. Positions permanent 


and pensionable. Apply in writing giving full 
details of age, education, qualifications, and ex- 
perience to 

NOW AVAILABLE TO THE Personnel Officer, 

HOME TV CONSTRUCTOR The Edison Swan Electric Co. Ltd. 

¥. Pallion, Sunderland 
Suitable for home constructed receivers— 
including “The Wireless World”, “Magna- 


view’’, “Teleking”, “Premier”’, etc. 
Complete with fitting instructions Senior Engineers: Vacancies exist with an 


Bracket for fixing tuner to cabinet 2/6 expanding Company near London for Senior 
Development Engineers, to be responsible for 


Call for a demonstration of our H1I-Fi EQ UIP- Pes : ini a d al elec . 
MENT and LARGE SCREEN T.V. or send projects associated with industrial electronic 


for leaflets and details of DECCA, G.E.C., control and the development of electronic test 
| PAM, LEAK, and VALRADIO equipment. ' NEM ; or 
and communication equipment. These are 
SERVICING BY FACTORY TRAINED ENGINEERS staff appointments with pension and hospital 


SUPER-VISION LIMITED schemes, and salaries up to £1,200 will be paid 


to suitably qualified and experienced appli- 
136, High Street, Teddington, 


Middlesex, Tel: Kingston 4393. cants. Box No. 4752. 


Wire.ess Wori_p 


MAGNETIC AMPLIFIERS 


SHORT BROTHERS & HARLAND LIMITED 


have a vacancy in the Research Department for a 


to work on magnetic amplifiers for computing systems and automatic 


pilots. 


Qualifications: University Degree and some years’ engineering de- 
velopment experience with the capacity to accept full responsibility 
for the theoretical design and practical development of such components, 


Salaries are good, pension scheme, assistance with housirg in Northern 


Ireland and with expenses of removal thereto. 


Applications to Staff Appointments Officer, P.O. Box 241, Belfast, 


quoting S.A.61. 


MARCONI INSTRUMENTS LTD 
LONGACRES 
HATFIELD ROAD 
ST. ALBANS 


DRAUGHTSMEN required. Senior and 
Juniors. Men of at least O.N.C. standard 
and experience in radio. Excellent oppor- 
tunity to broaden experience with well- 
known, well-established progressive firm 
producing light current measuring, com- 
munication, and test equipment for a 
wide field of application. 


Holiday arrangements can be maintained. 


On well-served transport routes. Saturday 
interview if required. 


MARCONI] INSTRUMENTS LTD 
LONGACRES 
HATFIELD ROAD 
ST. ALBANS 


ELECTRONIC ENGINEERS required. 
Excellent opportunity for men of degree 
standard and with suitable experience to 
broaden experience and avoid restrictive 
specialization by joining the staff of Marconi 
Instruments who produce light current 
communication, measuring and test appara- 
tus for a wide range of requirements. 


Holiday arrangements made can be main- 
tained. 

The posts are well remunerated and 
pensionable. 


Laboratories are pleasantly situated near 
City centre and all amenities and within 
easy reach London. 
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SURPLUS STORES A. V. ROE & CO., LTD., 


offer interesting vacancies for Technicians in the following 


SPECIAL OFFER A.M. HT TRANSFORMERS, Pri. 200-260 ¥. Bee, 925-0-025 » ym aa 
166 mA. 5 v.84, 627.1546. 069.00 mA 6. PP. 2/4. 
MOUS MA 4in, Round flash Mi Ammeters Servomechanisms 


0-40 anys. 108 o/* 7 6.FP.2 15: xx tm MC 6-400 mA., 9O/-, PP. 2 Seunee Electronics 

2 roend tush MC 6-600 mA 

, ACCUMULATOR 16 volt 5 AML. Glass accumulators, im Tim. x 2fi0. x Sin hanical Engineering 

suitable for HT. unit construction and models, ee., 7/6 PP. 1/6. MINIATURE noes ae ng 
ACCUMULATORS mate by Wi ad ff } &- 08 | Pe Fn Pay ya Normal qualification H.N.C. or the " uivalent, but young 
4 ‘ ie . to) oF -, , ren v. ant ome 6 © 
om wise mit we nie ‘santo ‘sled total coutainer, Bi, P.P. 1/2. Basliy filled with applicants without qualifications in the above fields will 
pat ai a : - pe be considered. This is an oan to join a newly- ‘ 

ARMY MEDICAL HYPOD rand new. 1 ¢.c. with needle 

PF. 64, l0c.c., with neodio, 7/6, 0.P. 64. Butes noodles, tin of 5, Q/+, P.P. 6d formed Division whose laboratories are situated in a 

BH 6 VOLT 0 AH. 6 PEAES | CAB BATTERIES. Size Vin. «Vin. Tin rural area 

Brand new in maker's cases fi ie c. 
PRICHETT AND Se &TO! ja renin 12 volt 76 Ah. Built in teak Apply to:— 
oneee, Brand pe i The Chief Engineer 
AMERIC. TTERI 24 volt 1) Ah., by Willard. @ize & ¥ ’ 
Thin hie. AIncuAr Sarre rs 4 “ wlan Weapons Research Division, ‘ 
ARRICAN ch. ‘runes 5 OP ey amie treet 2/6. ORT Type NO19 A. V. Roe & Co., Limited, 
ic... we i 35 “,« my, a ype 24, 20-30 Mo/s., complete Woodford. 
with valves, brass : 7 
INSTRUMENTS, ADMIBA Y IWTRORATORS, ours i Si. Ineorporating very Cheshire. 
fine Galvo movem ~ onl o ohms. Centre sero 4.D. 1 microamp. Smal 
mirror one metre rma aetul labe -t po a, Ghi-, carr. 2/¢ 
BETRO-ViCRERS MASTER ‘VOLTMETERS, 6-20 volte A.C, 50 ey. M.1 Gin. mirrored eine 
wale, B5/-, PP. 1/6. AM. 2hin. panel mounting 500-0-600 microammeters, biank 
soale, ay new, BHi-, PP. 1 
Howard Kutier 0-156 volte D.C, MC. Built bo Oin. square Bakelite case, 20/6, P.P. 16 
HEAVY DUTY A.M. L.T AROeeEES Pri. 440 +. Bee, 220 ¥., in steps of 25 v 
conservatively rated at 2.2 kW., weight approx, 90 Ib. Half the above secondary A Vv ROE & co LTD 
can be obtained frum ‘tf Rony input, £20 10/-, plus carr, Pri. 230 ¥. Bee. 50 ¥. 20 amps . . *, *? 
completely enclosed, £6/10/-, plus carr. Pri, 200 ¥, Bac. 18, 13.5, 14, 16 ¥., very 
conservatively rated at 60 amps, €6/5/-, plas carr, Pri. 116 vy, Gee. 17 v. 15 ampe ; 
and 2.2. +. 16 ampe., B5/-, carr. 4 Pri. 230 9. Bee. 6.2 C.T., very conservatively have vacancies for 
rate 0 am > 4 ri. 200-200 ¥, Bee. 116 ¥. 8.7 “ — — . . . 
i eee ee 2 pa tte INSTRUMENT ENGINEERS to design and 
AM. HT, TRAMSVORMERS, Pri. 250 v. Hee. 1,500 v. 1.6 kVA. QBj/-, carr. 7/6 develop small precision mechanisms and gyroscopic 


1154 TX 4.7. TRANSFORMERS. Pri. 200-200 ¥. Bee. 1200-1900 y. 360 mA., 35/- 


carr, 4 apparatus. Applicants should have H.N.C. and 
SP Tet GOURD POWERED BABD GUTS, no betterian requiond, 17/6, suitable design experience. This is an opportunity 

to join at an attractive salary a new Division situated 
in a rural area. 


ome |4«4169/171 Edgware Road, 
London, W.2. Tel: PAD 7851 Apply tw: 
The Chief Engineer, 
125 Tottenham Court Road, W.1. Weapons Research Division, 
Tel,; EUS 4962 A. V. Roe and Co., Limited, 
Woodford, 
Cheshire. 


All orders and enquiries to our Edgware Road branch, please. This is open all 
day Saturday 


ELECTRICAL ENGINEERS AND PHYSICISTS 
FERRANTI LIMITED, 


ASK ARTHURS in EDINBURGH, is engaged in a programme of Electronic 
Development of Pat ane eee ba wae 
i th digital computers to cont m $ 
Valves and C.R.T.s in great variety adel aan HE Gate & aie one asin Bas ot 
AVO METERS IN STOCK application, offering long-term interest. 
Avo Model 7 ...... 
Avo Model 8 ‘ 
COSSOR Oscilloscope Model 1035 ...4120 0 0 
COSSOR Oscilloscope Model 1052 ...4104 0 0 
ADVANCE AND TAYLOR Meters always in STOCK 
LEAK TL 10 Amplifier and ** Point One The appointments are permanent and offer full scope for 
Pre-Amplifier, Complete ............... aoe 70 initiative in an expanding organisation. 
LEAK ‘e M. Unit with built in Power | Salaries paid will be commensurate with experience and 


| 

} 

| 

| Development activity for these projects is taking place in 
| the fields of electronic circuitry (including pulse techniques) 
digital computers, magnetic recording, magnetic amplifiers and 
! 

] 


servo-mechanisms 


Electrical Engineers and Physicists having experience as well 
as interest in one or more of these subjects are invited to apply. 


Supp ‘ | qualifications, and there is a Staff Pension Scheme 
asota 4 mM. Unit with Power Pack pplication forms will be sent on request (quoting Ref 
| 59 AEB TAL 2) to the Personne! Officer, Ferranti Limited, 


CHAPMAN F.M, 81 Unit... 82100 
FULL RANGE GOODMANS 


} Ferry Led Edinburgh 5. 


LOUDSPEAKERS | =_— —— 
Goods offered subject to being | 
unsold and to price alteration —AERIAL F] ; | INGS! | _—— 
DEMONSTRATIONS OF | Ld 
HIGH FIDELITY SOUND ESPECIALLY DESIGNED FOR CONSTRUCTING 
REPRODUCTION 
| BAND | and BAND Iii TELEVISION AERIALS 


@ WE WELCOME YOUR 
ENQUIRIES on Radio and COVERING ALSO THE CONSTRUCTION OF 


Electrical | F.M. and other $.W. aerials. 


All fittings are fully guaranteed, being die-cast 
from high quality aluminium alloys. 


4. extra 


Postage © 


esT. Send 9d. in stamps for our illustrated catalogue of 
i919 fittings, chimney & wall lashings, alloy tubing etc. 
to :— 


» pRTHUR GRAY, LTD. . . ‘ 
@Ray a a CHARING CROSS ROAD, LONDON, W.c.2 | FRINGEVISION LTD. 


TEMpte Bar 5833/4 and 4765 Cables TELEGRAY, LONDON MARLBOROUGH WILTS Phone 605 
—SS>~)l >=>SF~"7"EIH"™"_™_======SS 7 


PER SECOND 
tic 


FREQUENCY METERS 
24-8" up to 10,000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 


COMPARING THE MAGNITUDE 
OF TWO CURRENTS. 


and 
four 


A full range of switchboard 
portable instruments, including 

types of Millirange Meters. 
THE ELECTRICAL INSTRUMENT 


CoO. (HILLINGTON), LTD. 
Boswell Square Industrial Estate, Hillington, 
Glasgow, 8.W.2. Halfway 1166 and 2194 


| 
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Neat, compact, and erasing 5 In, tape 

spools with full efficiency of the well- 

known Standard and Senior LeeRasers. 
200/250v. A.C. mains 


LEEVERS-RICH EQUIPMENT Ltd. 
78, Hampstead Rd., London, N.W.1. EUSton 1481 


MAGNETIC RELAYS 


remains the most popular and widely used 
relay of all. 


THOROUGHLY RELIABLE AND BUILT 
TO SPECIFICATION 


Tropical or jungle finish if required 


Prototypes at short notice and reasonable 
deliveries on quantities. 
Stocks also held of A/C relays, high-speed, 
sealed and open. 


—The P.O. 3000 TYPE— 


% LARGE STOCKS OF KEY SWITCHES ~ 


/ ELECTRO MAGNETIC COUNTERS 
P.O. MAJOR TYPE 
Any D/C resistance 17/6 each 


POI PPIPDDDPDDDDDD DD DOD 


2 JACK DAVIS (retays) LTD. 


A PERCY STREET - LONDON - W.I 
\ LANGHAM 482! 
POIDPOIDPDD DDD DODD OD 


MUSEUM 7960 


EDDYSTONE COMMUNICATION RECEIVERS 


Model 840A illustrated 
Now ovailable on attractive Hire Purchase Terms. 
12 monthly 18 monthly 24 monthly 


Deposit payments payments payments 
840A 449 “a ais 2 ais aie 
7500 =—68 ail a46 onte aieé 
680X £106 als mse ai4aé “ieee 


CARRIAGE PAID 
Mode! 840A, is for A.C. or D.C. 110/250 v. making it especially suitable 
for universal use. 750 and 680X 110/240 v. A.C. The very large tuning 
dials are clearly marked with band spread logging. Silky gear driven 
flywheel loaded tuning mechanism. These sets are the choice of the 
discerning professional and amateur users. Descriptive licerature 
gladly forwarded 
Latest EDDYSTONE Comp Catal I/-. 


The 
Eddystone 
Specialists 


SERVICES LID., 


55 COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE 1445 ESTAB. 1935 
Branch Address: MARKET CROSS, ORMSKIRK 
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G2AK "itargaine G2AK 


pla + POWER TRANSFORMER FOR THE TABLE 
1G. 
This Parmeko-made transformer has the following conservative 
ratings: Primary, 230 v. 50 c/s. Secondary, 620/550 375/0/375/550 
620 V. Raced at 275 VA. Ic will give 620 or 550 voices ac 200 mA. 
simultaneously with 375 V. at 256 mA, All the H.T. you require 
for R.F. and Modulator. Also 2-5 v. 3 A. windings for suitable rec- 
tifiers such as SRAGY, 5Z3, 83, 5U4, exc. Weight 244i\b. Size 6} x 
$i x Shin. high. Worth ac least £7. Our price £3 only. Carr. 
Paid. CW only, no C.0.0 
We regret that we cannot accept orders for these from 
GIRE or abroad. 
METERS: 2jin. Scale Flush Mounting. 0-10 mA. Dicto 0-30 mA., 
ditto 0-100 mA., 12,6 each. 2in. Scale Square Flush Mounting 0-50 mA 
Dicto 0-150 mA., ditto 0-3 Amp. Thermo., ditto 0-20 V. d.c., ditto 
20/0/20 Amp. d.c., 7/6 each. 2in. Scale Round Flush 0-4 Amp. A.F., 
ditto 0-350 mA. Thermo., 7/6. 
SPECIAL OFFER 
Genuine American 807 Va Fs or 4 for fi. 
PHOTO MULTIPLIERS TYPE $RIA. 35\~ each or i 
for «3. 


= -_ 


STREAMLINED BUG KEYS famous maker. Brand new in 
original cartons. List over £4 ur price only 45/- 
VIBRATOR POWER UNITS, 12 V. input 300 V. 100 mA 
output. Fully smoothed and filcered; in black crackle case, 39/6. 
P.aP. 16 
HEADPHONES: L.A. Type CLR No. 3, 9/6, D.L.R. No, 2, 13/6. 
H.R. DHR Sb (very sensitive), 18/6, p. &p i/-. 
CONDENSERS: 6.f 600 Y. Tro 750. V. normal condensers. 
New ex-W.D. stock, 5/6, p. & p ia. 
Carriage paid on all orders over Cl except where stated, Please 
include small amount for orders under (1. 


Please print your name and address. All Mail Orders to:— 


CHAS. H. YOUNG, G2AK 


Dept. ‘Ww’ 102 HOLLOWAY EAD. , BIRMINGHAM ! 
‘Phone: MIDLAN 


Ali callers to 110 DALE END, BIRMINGHAM 4 
‘Phone: CENTRAL 1635 
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RHEOSTATS. i2v.!) 4, 2/6 I2v. 54. 

NEW AC/DC MOTORS. 24 v. 2 a. 6” x a ” Spindle xi", (8/6. 
NEW FREQUENCY CRYSTALS. 9100 kc., 10/6. 4250 kc., 6/6. 
Also Type TF243 from 5675-8650 kc. in 25 kc intervals. 10/6 each 
NEW ROTARY TRANSFORMERS. Inputs 6 or 12 volts, output 
250 v. BOmA., 17/6. 

NEW VR65, SP6! VALVES 5 for éI. 

CYLDON §5-CHANNEL PRE-TUNER. Gives 26 DB. gain. 
Fit one of these to your T.V. for better pictures. 1.F. Output 9.5-14 
Mc/s., 15.5-22 Mc/s. With valves EF80, ECC8I, 52/6. Less valves, 15/-. 
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350 
or 250-0-250 volts 80 mA. and 4and 6.3 v.44. and 4and5 v.22. Price 
21/6. input 200/240 v. Output capped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 
20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp., 22/6. Output 
17-11-5 v. ih a, 16/6. 6.3 v. 24 a, 8/6, All with one year's guarantee. 
D.P.0.T. RELAYS. Operate at 200/300 voles D.C., 8/6. We can 
supply any type of voltage and contacts at varying prices. 

NEW SELENIUM RECTIFIERS. F.W. /2/6 volts 3 amps., 14/6; 
4 amp., 23/6; 6 amp., 30/-; | amp., 8/6; 12 v ye ty B/-; H.W., 250 v. 
100 mA., 9/-; 250 v 275 mA., 17/6; 250 v. 60 m , 6/6. 
GERMANIUM or SILICON CRYSTAL DIODES. 9. 

M/C MICROPHONES with matched Trans, 15/6. 

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD. 275 v., 12/6. 
TRII96 TRANSMITTER SECTION. New and complete but 
less valves. 4.6-6.6 Mc/s. Easily converted, 15/-. With valves TTI!, 
EL32, EFSO, 42. Circuit included 

L.A. ARMY HEADPHONES, 9/6. 

TIME DELAY RELAYS. We specialise in units giving varying 
time constants. Please send us your requirements or problems. 
FISHING ROD AERIALS. Set of 3, 8/6. Plus 1/6 rail charge 

P.O. VEEDER COUNTERS 0.9999, 24/50 volts D.C., 15/6. 

NEW BROWNS M/C HEADPHONES. (Ex-W.0.) With ear- 
pads and 6ft. lead and plug, list price £5/5/-. Our price 18/6. 

VCR97 TUBES. Brand new, in original crates, picture tested, 45/-. 
SPECIAL OFFER SELENIUM RECTIFIERS, 12 v. 16 amp., 
full wave, 50/-. 24 volt 4 a., 50/- 

—_— Twist DRILLS. Set of 9, 1/16 to 3/16, or 1/16 co ¢ set 7, 


Ae ‘Corrie Paid in the U.K. from Dept. W.W 

UNISELECTOR SWITCHES. 50-point 3-level 24-50 volt D.C 
working, 17/6. Post paid 

MINIATURE RELAYS. 10 amp. Silver Contacts, 12 or 6 v. D.C 
Types $.M. 7/6, $.M. or B. or $.C.O., 8/6. Post paid 

No. 19 POWER UNITS. Mk. Ill, wich 2 rotary transformers 
HT3i and HT32, 63. 


Carriage on above items extra 


THE RADIO AND ELECTRICAL MART 


2538 PORTOBELLO ROAD, LONDON, W.I!. 
Phone: PARK 6026 


MARCONI] INSTRUMENTS LTD 
LONGACRES 
HATFIELD ROAD 
ST. ALBANS 


TECHNICAL WRITER required for 
Technical Literature (telecommunications) 
section. The applicant should have elec- 
trical engineering qualifications and/or 
experience in the design, or, development 
of electronic equipment. 


The firm produces light current com- 
munication, measuring and test apparatus 
for a wide field of requirements. Excellent 
opportunity for experienced man to broaden 
experience. 

Offices are pleasantly situated near City 
centre and all amenities and within easy 
reach of London. 


Holiday arrangements can be maintained. 


MARCONI] INSTRUMENTS LTD 
LONGACRES 
HATFIELD ROAD 
ST. ALBANS 


Technical Assistants, or, Testers required. 


We have vacancies for men of City and 
Guilds Final Certificate telecommunica- 
tions standard, or, compensating experi- 
ence in U.H.F. and V.H.F. 


The firm produces light current measuring, 
test and communication instruments for a 
wide range of requirements also X-ray 
diagnostic and therapeutic and electro- 
medical apparatus. Suitable applicants 
can be considered for training in X-ray 
technique. Other posts entail some 
travelling and liaison with customers. 


Works are pleasantly situated near City 
centre and all amenities and within casy 
reach of London. 
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THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say all the books. But not so with the 

HATFIELD oscillator, sor is it necessary to work near the point 

of instabilit 

COMPLE re STABILITY, LESS THAN 0.28 of 1%, distortion, R.M.5 

output tage 50°, greater than the H.T voltage, | valve, | coil 

simple circuit 

Sounds, incredible, but it is GUARANTEED 

Send for copy of N.P.L. report and see our ad. in April issue of 
w.w The HATFIELD oscillator is now made with 3 output 
npedances to suit any Head on the market. 45 Ke/s to 50 Ke/s. 


TAPE RECORDISTS! Are you Completely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation, NOISY BACKGROUND due to D.C 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamental cannot do this! 
COIL, complete with circuit, 10/6 post free. Patent app. for 
BIAS REJECTOR COILS 
Even a small amount of bias frequency getting into the amplifier 
can cause a lot of trouble, and nearly all tape recorders need a rejector 
ol to prevent this 
COIL, complete with instructions, 5/6 post paid 

MOTEK TAPE DECKS 
The famous K6 deck; twin crack, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only €19/19/- 
Post free. Or £3 down and 12 monthly payments of £1/10/-. 

TAPE AMPLIFIERS 

The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/-. Or €2/10/- down 

COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with a first-class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete ac 
39 gns. Or £7 down and 12 payments of G3. 


Further details and H.P.forms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


AUDIO OSCILLATOR UNIT 


Type 2 This « ompact, pre 


calibrated unit is an 
improved version of 
the original instru 
ment andiseminently 
suitable for incorpor 

ation in any equip 
ment feguifing «en 
accurate source of tre 
quency covering the 
range 20-~to 20 ke's 
An output of approx 

imately 10 volter.m.s 

is available and Ther 

mistor stabilisation 
ensures that this re 

mains constant + 1dB 
throughout the entire 
range. its power re 

quirements are small 
and it is supplied 
complete with drilling 
template and all ace 

essories required for 
fitting. When fitted to 
a high fidelity ampl 


Tw 
Price: £7-0-0 %« it embicr mnie 


checks of performance 


¢ 
A (Postage & packing 3/6) to be carried out 
SEND FOR FULL DETAILS OF THIS 
AND OTHER INSTRUMENTS 
EASY PAYMENT TERMS AVAILABLE 


HOMELAB INSTRUMENTS LIMITED, 


615-617, High Road, London, E.10 
ag LEY 565! 


The Manning-Carr P.53C 
MINIATURE 
POLARISED RELAY 


Now in dust-proof heavy gauge 
anodised aluminium can and 
with miniature 5 or 9-pin base 
for plugging in. 

(Original version still available.) 


BOTH TYPES FITTED WITH 
PLATINUM POINTS IF SPECIFIED 


ee ee ae ee ae ae ae a ae or a oe a a ae 


Dh aatas -A Sensitivity of 25 mitli-wares 
and capable of handling mains voltage on 
the contacts with alternating currents up 

15 amos. Being polarised it has the 
advantage that the Armature contact can 
be biased « ock in either direction by 


» provides « useful facility where 


ise operation is required. Speed of TYPES 
follow frequencies appreciably higher 
which acceptable for Anode circuits 


Alcernatives to specification 4 required 
Sole Concessionnaires. 


L. E. SIMMONDS LTD. 


$s BYRON ROAD HARROW 


table adjustment of the contact screws POST OFFICE 


operation is high and che Relay will 
aaa : 5,000 & 600 RELAYS 
than 50 c.o 5. Resistance up to 7,000 ohms TO SPECIFICATION 


MOTEKR 


TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price 19 GNS. 


SEE AND HEAR IT AT 
YOUR LOCAL DEALER 


MODERN TECHNIQUES 


138-144 Petherton Road, London, N.5 
Tel. : Canonbury 5896 
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INTERESTING AND 
PROGRESSIVE 


APPOINTMENTS 


AVAILABLE 


AT [ Plessey | FOR 


ELECTRO-MECHANICAL 
DRAUGHTSMEN 


ELECTRONIC DRAUGHTSMEN 
JIG & TOOL DRAUGHTSMEN 


The posts are permanent and pensionable and 
offer excellent opportunities for advancement 
for those with previous experience in elect- 
ronics, radio, television, aircraft electrical and 
mechanical accessories, or jig and tool design. 
Good salary offered to selected candidates. 


Please write, phone or call: 


THE EMPLOYMENT MANAGER 
The Plessey Co. Ltd., Ilford, Essex 
Phone: Ilford 3040 Ext. 59 


The Patent Department of 


THE GENERAL ELECTRIC CO. LTD. 


at their Research Laboratories, 
East Lane, North Wembley, 
Middlesex, 
have openings for young 
PHYSICISTS or ELECTRICAL 
ENGINEERS 

The successful candidates will be given 
opportunities of being trained to qualify 
as Patent Agents. Previous experience of 
Patent work is desirable but not essential. 
Applicants should have some background 
and interests in the electronic field, tele- 
communications or radar. 

These appointments carry excellent pros- 
pects, and a high level of remuneration can 
be expected on qualification. Candidates 
should be free of National Service commit- 
ments if under 26 years of age. 

Apply in writing to the Staff Manager 
(ref.: RLO/34) giving full particulars of 
experience, qualifications and age. 


JASON for F.M. 


STANDARD TUNER £15.17.0 


(including tax) 
Four valves type Osram Z.77, one being 
used as a limiter. This tuner has better 
than average sensitivity, and the tuning 
drift is negligible. Useful range at least 
60 miles from Wrotham. 


Ask your local high fidelicy dealer for a demonstration or visic 

one of the following» 

Arthurs (Arthur Gray Led.), 150-152, Charing Cross 
Road, W.C.2. TEMpie Bar 5833 

City Sale & Exchange Led., 93-94, Fleece Screet, E.C.4 
CENeral 9391, 

Classic Electrical Co. Led., 352/364, Lower Addiscombe 
Road, Croydon, Surrey. ADDiscombe 6061. 

ye Radio Led., 18, Toceenham Court Road, W.|. MUSeum 
929 


H. C. Harridge, 8, Moor Street, W.!. GERrard 7108 
wenere io, 285, Camberwell Road, 5.6.5. RODney 
498 


Home Radic of Mitcham, |87, London Road, Mitcham 
MiTcham 3282 
A. tmbbof Led., | 12-116, New Oxford St., W.C.1. MUS 7878 
Lanes Radic, ||, Gardner St., Brighton. Srighton 20773 
Developments Co., |'6, Blackheath Road, 5.£.10. 
Dewsay !723 
Tele-Radio (1943) Led., 189, Edgware Road, W.2. PAD 
4455 


The Gramophone Exchange Ltd., Astra House, 121-123, 
Shaftesbury Avenue, W.C.2. TE 4 3007 

Vortexion Led,, 257-263, The Broadway, Wimbledon, $.W.19 
LiBercy 2814 

Webbs Radic, |00, Dean Sc., W.!. GER 7308. 


In case of difficulty please contact:— 


THE JASON MOTOR & ELECTRONIC CO. 


328, Cricklewood Lane, London, N.W.2. 
SPEedwell 7050. 


H. WHITAKER G3SJ., 
SYCAMORE WORKS, SYCAMORE AVENUE, BURNLEY 


Phone: BURNLEY 4924 (A.R.B. APPROVED) 


Manufacturers of precision Quarts Orystals in a wide variety of bases covering the 
complete range 40 K to 18 Me. in fundamental frequencies. All are made to 
extremely fine tolerances, and frequency adjustment can be given up te 005% 
Plated electrodes of gold, sliver or aluminium with wired in spot welded contacts 
are available. Quotations can be given for any type of cut or mode of osciliation 
including #® complete range for filter circuits with sero temperatare co-efficient 
over = sensibly wide temperatare range. Our new works ls equipped with ap-te- 
the-minute production technique methods, X-ray orientation ensuring accuracy 
of all cuts Artificial aging by etehing and plating by evaporation under vacuum 
ensure long term stability of the final calibration Karly delivery can be given 
of most types. Our regrind service is stil! available and in some cases we are prepared 
to quote for lowering the frequency of your existing crystals. 


SPECIAL OFFER: 
200 ke. DT cut, sero temperatare co-efficient over the range—80" centigrade to 
+ 65° centigrade Frequency adjustment .006 or better Mode Face shear 
Siiver-plated clectrodes, wire mounted Basing jin. plo Other bases to 
order, £1 each 


oe 


mesid NO TRANSFORMER er os POR MAINS OR LOW VOLTAGES 


Heating Extreme Lightness modelo Bit sizes, 1/8", 3/10", 1/4", 6/18", 


Hr Prices trom 19 6 Fo my ay Yd to 220 50 ¥ 


Have you tried our * Permabit ° "instruments or our * Permatip ” bits 4 yy below) 
They need no and last Details in folder 6 , sent on request. 


” LIGHT SOLDERING DEVELOPMENTS LTD.. 
106, GRORGE STREET, CROYDON, SURREY . CROydon 8689 
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| (SPL) 


Hermetically 


TUNERS “| = 


transformers 
for BAND Ill 
COMMERCIAL TELEVISION 


Specially developed for incorporating into 
new T.V. receivers, or for tuning standard ate ; conditions 
receivers for reception of Band III. Price £6. 


for 


tropical 


eee 
About 24 million T.V. sets will probably 


be tuned for Band Ill reception. Make STL T RAN SFORMERS 
sure that you are up to date. Write 
to us today for fullest details—or visit 
us on Stand 118 at the RADIO SHOW manufactured to the highest standards 


. . 
Ask also for details of Valradio T.V. Projection Receivers; DC/DC | called for in the electronic and com. 
and DC/AC Converters ; Vibrator Units. | 


incorporate sound design and are 


munication fields. Consult us for 


V. i I your next transformer requirements. 
LIMITED 


New Chapel! Ré., High St., Feltham, Middx. Phone: Feltham 4242 STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.10 + LADbroke 2296/7 


Z&1 AERO SERVICES LTD., 


THE ENGLISH ELECTRIC CoO., LTD., OFFER THE FOLLOWING GUARANTEED 
EQUIPMENT: 


LUTON BONDING TESTERS, A.M. Rel. No. 5G/2126, com- 

| plete with matched leads with spikes “ise 
require GENERAL RADIO TYPE 604C U.H.F, SIGNAL 
GENERATOR, Range 7.5 co 350 me. in five over- 
lapping bands. Output voltage 20 mV. Power sup- 


SENIOR ENGINEERS or SCIENTISTS | plies 115/230 v. A.C. In handsome wooden cabinet, 


guaranteed as new ams 0606 


for COMPLETE INSTRUMENT LANDING INSTAL- 
LATIONS (1.L.5., TYPE ARN-SA), as per official tech- 
THREE SPECIAL VACANCIES nical specifications, released to A.R.B. requirements 
Also available separately 
R-BP/ARN-SA Glide Path Receivers with crystals 25 
in | BC-733D Localiser Receivers complete with crystals C15 

| 6C-732 Centrol Boxes a 


GUIDED WEAPONS SYSTEMS DESIGN ates yi oewy of modern version Glide Path Receivers 


CONCERNED WITH LAVOIE MODEL 105-SM (TS-127/U) U.H.F. 
PREQUENCY METERS, range 1375-725 mc., = 

, ioieinal ~~ accuracy | mc 

ELECTRONICS AND RADAR 1-222 V.H.F. SIGNAL GENERATORS, range & 

15 me. and 150-230 mc., with Crystal vg eee 

Ty oT utput 100 mV wer ‘ Sv.A 

SERVO MECHANISMS ws cee 

PRICE, brand new and guanteed SS ff 5 


BALLISTICS Packing and carriage extra. 


These are permanent posts of unusual interest Please write for full Catalogue to 


and applications should be addressed to Dept. Z&I1 AERO SERVICES LTD. 
C.P.S., 336/7, Strand, W.C.2, 

19, Buckingham St., London, W.C.2 
Telephone: TRAfalgar 2371/2 


Please offer us your surplus Radic Equipment. 


quoting Ref. 1260C. 


150 Wiretess Wor_p 


HF. COMMUNICATIONS 


RADIOTELEPH ONE-—RADIOTELEGRAPH 

50 watt TRANSMITTER-RECEIVER INSTALLATIONS 
Complete with all ancillary equipment and spares. 

Mobile Marine Fixed Stations 

Supply: 12v, O.C. & 100-130 & 200-250v. A.C 

Frequency ; |.5-12 me/s. VFO or Crystal Control. 

Write for full details, echem. diagrams, etc. 


BROADCAST STATIONS 

FOR IMMEDIATE DELIVERY 

250-275 w. New-Short Wave or Medium Wave complete 
Broadcast Stations 

Teo Broadcast Authorities’ and Governments’ specifications 
Special Models for tropical use Please write for catalogue 


COMMUNICATIONS TRANSMITTERS. 

y leading American manufacturers (R.C.A. Hallicrafters, 
Techrad and Westinghouse). 5 types available for immediate 
delivery: 250 w., 408 w., | kW. 24 EW. and 5 kW.—New 
Equipment 


Full technical details will be gladly sent on request. 
—— 


@ We can supply large quantities of MASTER OSCILLATORS 
Mi1-19467-A. Also a full range of spares for 
R.C.A, TRANSMITTERS ET-4331, 4332, 4336 and AVT-22. 


@ TEST EQUIPMENT—A large range of laboratory test 
equipment of American manufacture (including 6C-221) 


@ RADAR EQUIPMENT (Airborne, Ground and Naval). 
Our Radar Dept. will welcome your specific enquiries 


BRITISH SAROZAL LIMITED 


ELECTRONIC WORKS 
1-3 Marylebone Passage, Margaret St., London, W./ 
Cables: Sarozal, London Telephone: LANgham 935! (3 lines) 


A.D. and A.R.8. approved. 


AuGustT, 1955 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


What prospects for your C. & G. 
Exams? 

Let us help you to pass three or four, 
NEXT May. We shall be doing it for 
lots of your colleagues. 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


PLEASE NOTE NEW ADDRESS: 


PRINCIPAL, M.1.E.E.. M Brit. RE 
BRITISH NATIONAL RADIO SCHOOL 


: CANYNGE ROAD CLIFTON BRISTOIL “ 
Tel, “BRISTOL 34755 


MEASUREMENT ENGINEERING LTD 
have an attractive VACANCY for an ELECTRONIC EN- 
GINEER to take charge of a new Section at their Laboratories 
in Arnprior, Ontario, CANADA 


This Section will be concerned with the Design of MAGNETIC 
AMPLIFIERS and Applicants should be Physics or Engineering 
Graduates with several years’ Industrial Experience, including 
two years on Magnetic Amplifiers 


The salary offered is in the ~~ of 5,000 dollars, or more for 


experience, and the prospects 


outstanding qualifications anc 
are excellent 


Arnprior is within easy reach of Chalk River and Ottawa, and is a 
growing town (present population 5,000) with good communica- 
tions and all amenities 

Measurement Engineering Lid. is one of the best known 
Canadien firms in the Electronic Instrument field, and has an 
expanding business, particularly in the supply of instruments 
for nuclear research and industrial electronics 


Interviews London (England). Box No. 4617 


TECHNICAL WRITERS 
are required by the 
INDUSTRIAL ELECTRONICS DIVISION 
of ** ENGLISH ELECTRIC ” 

Subjects covered include INDUSTRIAL CONTROL 
SYSTEMS INDUCTION HEATERS, COMPUTORS 
and general electronic devices 

General qualifications are an interest in industrial electronics 
and writing, coupled with a background of Electronic Engin- 
eering. Houses are available to the successful applicants. This 
is a rapidly expanding ficld of engineering and offers first-class 
opportunities to ambitious people 


Write to Dept. C.P.S., 336/7, Strand, W.C.2 


quoting Ref. No. 1377A 


SENIOR INSTRUMENT DESIGNER 
THE FAIREY AVIATION CO. LTD. 


Our expanding programme in the Guided Missile and Auto- 
Pilot field requires the appointment of an experienced Instru 
ment Designer to lead a group designing and developing instru- 
ments. The instruments will include gyroscopes, accelerometers, 
air driven turbo-generators and small electro-mechanical 
devices 

Applicants should be able to accept full des responsibility 
for these instruments, be of at Least H.N.C. standard and 
preferably hold a degree 


The man appointed will be in an unusually good position 
to benefit from the very successful experience of the Company in 
this ee of activity and will be pas a good salary with 
annual bonus. There is a pension scheme with associated life 
assurance, and the location, 10 miles west of London, is congenial 
Apply, quoting reference WW /14, with full details of experience 
to the Assistant Manager, The Fair Aviation Co, Led., 
Weapon Division, Heston Aerodrome, Hounslow, Middlesex 


A number of GRADUATES are required for a long 
term project of exceptional interest and outstanding 
importance by the ENGLISH ELECTRIC CO.’s 
GUIDED WEAPONS DIVISION at LUTON, 
including a 


MATHEMATICIAN familiar with 
Celestia! Mechanics and routine com- 
putation, and 


PHYSICISTS/ENGINEERS with 
experience in servo mechanisms, elec- 
tronics and radar. 


These are permanent and progressive posts with 

unusual opportunities for the right men. Applica- 

tions to Dept. C.P.S., 336/7, Strand, W.C.2, 
quoting Ref. S.A.50K. 


Wiretess Wor_p 


Wireless World Classified Advertisements 


Rate 7/- for @ tines or less and 3/6 for every additions! 
ine or part riage pone lines 6 words. Box Numbers 
& words tas | ddress replies Let Pty = 

World Sent Towns Stamford St., London, 68. Trade 
discount details available on application —_ Day 
September 1965 issue, Tuesday, July 96th. Bo 
sponsibility accepted for errors 


WARNING 


Readers ore warned thet Government surplus 
omponents and valves which may be offered 
sale through our displayed or classified 
columns corry no menufacturers’ guorontee 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they hove 
been stored. We connot undertake to deal with 
any complaints regarding any such items pur- 
chased 


for 


NEW RECEIVERS pe AMPLIFIERS 
IR ELECTRICAL ELECTRONIC 
DEVELOPMENT Bicktord Rd., it- 
Birr ham, 6 Tel. East 0622 
mn the manufacture 
nd Reproducing 


Ci 


of High 


Tone Contro! 
Pilters, Cross- 
Portable 
suitable 
pre-recorded 
Professiona yrding Amplifiers Microphone 
Mixing Units et Sen for details and 
eaflets (0105 
*HIRLEY Laboratories, Ltd., 125. Tarring 
Road thing, Sussex, the precision hs 
y ecialist amplifier type 8B/1-15E 
response 15 to 60,000 c/5, 
ut lfdb, treble lift 14 db, 
valves, complete with engraved 
with 5 position switched input 
also the Jupiter reproducers at 
amplifier, l2gns; the 
ELS amplifier, tape 
suit most decks; specialised 
ar nplifiers to order for the musics! and scien- 
tific industries Tel. Worthing 515, 557 


RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 

. quality amplifier, 
5.18, Alverley Lane, 


Amplifiers, 


tapes 


R' 
Mere 
7744, Ext 26, 6-5 


t RO Rx's 
BC348R 
T. & 


Doncaster 
48. 


33 
1155 and Power Pack with 
£a 


p.m 


arn COUS 
CR100 


in stock. also AR&s 
Requirements please 


Grove Green Rd 
0053 


Sin and 10in sets, 
£9 (working) 
Stanhope Row 
l Gro. 1552 
ATION receiver 
as new; also G.E.C. bat- 
5 am 250v_ a.c 
Mil) ouse, Wood- 
{4950 
WORLD 2R.F. 5-valve qualit 
and L.W complete with 
1 power suppiy unit, 
all high Odelity am 4 
ves, approx. half original price 
in bargain.—-Box 2974 17 
RECEIVERS AND AMPLIFIERS— 
ian , SECOND-HANO WANTED 
a short wave receivers; 
a te cash for clean equipment 
6, South Ealing Rd., W.5 
{4899 


from 
Television 
Hertford Bt 
Lane (4951 
MMUNIC 


mber 


‘ Open Saturdays 
see eee SECOND SURPLUS AND 


V AVOX Klipsehorn (4 £50 or offer 
Ame an FP AM tuner wanted.—-Box 4992 
[4958 

NEW TEST EQUIPMENT 

] intensity meter (8.1.M.} 

etc.; 

9, Market &t., 


for seria! 


[4926 
TEST r eauipwen 3 syert.us AND 


pawards, type 1, 
Motorised 250v AC, £21 
In: 200-240¥, 50c. Out 
» Type 500L “4G In: 180¥ 
7+7 amps, £14 
transformers by Advance 
240v, SOOW, £10 
Stabliizers for 
errant] moving coil; 64 
ess relay, £28. Ditto aia 
AMMETERS. 2'«in fi 
‘ 2%-0-250 ua 
nverters In 
S0ce 9 amps 
in 


with 


40Va 
MICRO 


lodynes 

Gelsyns, Torque 
fi ron cored pogentionetens. 
‘CRAWBHAY 04, Pixmore Way, Letch- 
He Tel Letchworth “651 {00987 


equipment, | 


2x6L4 output, | 


demonstration.—Croydon 
4956 | 


Eddystone type 


send for full | 


PARTRIDGE 


Type P.3878 : 


a ‘must’ for 
every constructor 


of the 20-warrt 
HIGH-QUALITY 
AMPLIFIER 


designed by W. A. Ferguson * 


| interference 


iP. B 
worth 


Optimum conditions are obtained in the | 


form of output stage used in this amplifier 
when about 40% of the primary winding 
of the output transformer is common to 
The Par- 


tridge Type P.3878 is of C-core design with | 


anode and screen grid circuits. 


tappings of 43%, of primary turns, and is 


specified by the designer for this 


amplifier. 


‘ Design for a 20-Watt 
aptien x ity Amplifier” by 
uson, B.Sc. (Eng.,), 
»- GC. -., Grad. 1.E.E., 
Wireless World, June 


Two other Partridge components are neces- | 


sary for this circuit: 
Mains Transformer Type P3877 
Smoothing Choke Type P3879 


RELEVANT LITERATURE IS 
AVAILABLE ON REQUEST 


PARTRIDGE 

TRANSFORMERS LTD 

TOLWORTH SURREY 
Phone: ELMbridge 6737/8 


| 


| by specialists, all accessories available 
| exclusively in magnetic 


| also available as & complete 
| of mic., 


| complete 


| 
E: 
| 


TEST EQUIPMENT SURPLUS AND 
SECOND-HAND 

UNTS bridge ty C.R.B.5, latest model; 
£18; new condition Badman, Long Cren- 
don School, Sheringham, Norfolk (4827 
IGNAL generators, oscilloscopes, output 
meters, valve voltmeters, frequency meters 
multi-range meters in stock; your enquiries are 
uirements to R rvice, 
reen Rd., London, E.11. Ley. 4966 
0056 
Taylor model 20A circuit analyser, 
model generator 
45A £9; ali 
working and in good condition...Apply Sydney 


8s Jones, Lid. 161, Albany Rd Cardiff 
Glamorgan [4604 


NEW DYNAMOS, MOTORS, ETC. 
1500 cycles altenators 2KVA, 80v.--&.W.S 
Co 68, Church Rd... Moseley. Bir 
mingham 


(4601 
PECIAL televison rotary converters, guaran 
teed interference free, fitted radio and tele- 

vision filters, wt. 60ib, dc. input l2y 200va 
out. 24v, 52v. SOv, 110v, 250v d.o., to 250v out 
250va, £28/10 del, also converters for radio- 
eTam and yeneral use, inputs, outputs and 
prices a& above; the above also supplied without 
smoothing, £25 del. immediate despatch: trade 
upplied 

A 


a purchaser s home 60 mis. 6.W 
Coldfield a v 
TELEVISION converter was tested on Ekco tele 
vision, 12in tube steted consumption 155 watts 
d.c. current from battery only 9% amps, picture 
and sound were Bn gy and completely fies of 
or utter 
is the latest product 
manufacture, and is guaranteed for one year 
A.P. No. 2A 1 2hp petrol engine, air-cooled 
4-stroke, starting rope, tools; £17/10 delivered 
T. W. PRARCE, 66, Great Perey &t., © 
(near Angel) 


DYNAMOS, MOTORS. ETC. 
SECOND-HAND 
E' convertor 100 d.c.«250 ac 
—< _flers..-45, Queen &t., Ramagate 
OTARY convertor, 200/220v dc. in, 250¥ 
a.c. out, SO lane, Bar 
row 482A 


wa; £6.75. Lesh 
O00c/s motor-alternator 
output 80v 
complete with 
panel and voltmeter, all 
teel cabinet ig X Sein x 
origina! 


invited 
254, Grove ¢ 


IR sale 


of Button 


HE above of British 


foos 
SURPLUS AND 


BOwatts 
(495 


sels input 220v 
Iph, 2,000c/s, 6.25ampe 
starter, fuses, control 
mounted in ventils 
49in high new 
ses; & arr. extra 
CRAWSHAY, 94, Pixmore Way 

Herts. Tei.’ 185) 


NEw tema tt) fo AND SOUND 


ERROGRAPH 
7 5 


6 


magnetic tape recorder 
WEARS EB tape decks and component parts 
JISC recording machines and biank discs 
LEAK amplifiers, 10w £17/17; preamp £10/10 
GOODSELL, Sw £15/10. preamp £10/10 
RESLO ribbon microphones and stands 
EVERYTHING for the professions! 
studio and quality dealers 
SOUND DISCS (SUPPLIES), Lid, 
Rd., Southport, Lancs. Tel 


and pre-amps £5/15 for 5- 
inc. p pack and meter level 


Phill T&R rom supplied: 
dec e531 Per Vodeuse 
et., U/L pL 


recording 


178, Bile 

pham 05158 
(4751 

R amps ~ 

heade dee 


GRUNDIG, 
Reflectograph 
amps. for Wearite, Truvox, 
TEL. Gia. 1770 
HARDING ELEC 
Cricklewood, Lond 
APE recorders for sale, 
in Greater 
recorders t 
repairs 


120a, Mora Ra 
(0052 
hire 
quality tape 
types of 
carried out 
we deal 
ment 


ONIC8 
_ NW2 


exchange 
good 
cash all 
mechanical and electronic 


or 


recording equi 
= PH RECORDING 
¢, London, W.1 Tel 


THE MAGN 
|, Hanway 
2156 

UY British Perrograph 
established studio 
é experience 


recorders from 
benefit by Our maeny 
Emitape Microphones 
transfer your tapes t our 
* Eroica Recording 
Eecles, M/c Ecclea 
Thurlow Smith, A.R.M.CM 
{0122 
INE-VOX disc recording equipments, type 
C7J tor high-quality recordings from exist 
price from 2égns 
channe! inclusive 
amplifier and playback equipment, at 
7Oens; type C7 tor highest quality groteenone® 
requirements—recorder mechanism at 44@ns, or 
channe! at llOgns, demonstrations 
arranged in London 
PLEASE write for details to KTS 
Copiow,”’ Park Rd., Braunton, N. Devon 


1624 


Director, 


ing microphone equipment, 


Ltd 
Tel 


Braunton 224 Callers by appointment a 


GRAMmOnHon 


AND SOUND € 
URPLUS AND SECOND-H 


68. 3-6 disc-cutter with RIIL ampli- 
fier; de goeteenean results; any ha! 
Evne. Alb aval 


UIPMENT 
ND 


Wiretess Worn AucustT, 1955 


aR a NT 
fron. tat ys Bho Meta Saige” | ——CABINETS 
EASY PAYMENTS ON "eamplets ty pe &T “4 1 2530/2 gut _ , 


rder amplifier speaker 
AERIALITE Gitte misroniing cater godt di 
aa ynquirie: to Chief Educatior 
, Bt., Croydon rv 
BAND ili AERIALS ISC Recorder and Amplifier, Gramp 
with accessories portable. practics 
(Te calculate deposit add 10°, to the cash used. perfect 76 r.p.m. 96/112 api, £15 
price shown and divide by 9—Balance by pen, Sage Recorder as new, £62 y 
8 monthly payments of the same amount j onece | ots " - 
: ycket record origina 
WE PAY CARRIAGE leather — ywner hanging 
These aerials have qui fitting elements, of mode! 
alloy tube construction and thene low-loss mict 
insulators, Ketall prices are given below larger batteries, et 
Arrays only Lin. mast Oxi ng 
Medel 706 KO 3 clement 
Mode! 701 XO, 4 ele 


APE recorder bargains: Sound Mirror 
solied; 45gns; Wright & Weaire — 7 
plete with amplifier, 39gns; office alike ; 
60, 2 at 30ense each, new sutochangers 
please add 7/6 carriage.—A. Rose, 134 
Lewisham Way, 8.2.14 Tideway 2550 4845 
ERROGRAPH model D,. in wainut witt 
waterproof carrying - outstanding 
performer, as new in every ‘ £55: Ga 
| rard transcription motor ty 5 unopened 
| offers; Decca 2- motor % " head 
pick-up C older tj otor and 
- meta 
Manchester Gale 547 " We can supply any 
Cabinet to YOUR OWN 
NEW COMPONENTS SPECIFICATION. The one illustrated can be 
M, now w a a“ sets, part obtained in walnut, oak or mahogany for 
* now ‘ and transistor pioneers . 
Mariborough Yard, London Archway, N €19/15/-, or as @ COMPLETE RADIOGRAM 
Are. 5078 (o1as incorporating . 
Mode! 701 &, 4 element EW mains transformers, ful shrouded 5-VALVE SUPERHET, 
Model 702 4 & clement 210-250-250v, primaries 350-0- "350 150ma 3-speed Pleessy Autochanger £48 0 3 
Aerials 1011. ~ Zin. mast, doudle chimney lashing rt) 400-6 av 4 act, € A ry ’ eads and 10 in. W.B. Speaker ° 
- 5 ele ooma ¢ 4 a v t 
Katste coped coms enauntiog ofl exicttlg diienay Sv Sa, 65 C “B. ? fiteward. 6 roug 8-VALVE ARMSTRONG F.C.48, 
at Rd., Hadleigh, Easex 5 }-speed Collaro Autochanger 
Models 706 CB, 701 CB, 702 CB-—-eame prices as COMPONENTS sunpLus AND and 10in w.B Speaker £60.14.8 
ow types co D VALVE ARM 
Indoor Lott Mouat ing Acrial we R our eg ANCE by a 92 Sottenhan aan pte ono EXP 125/c, 
} eletnen a 
lesneut 22 2 3 a a. t and !2in. Goodmans speaker £95.5.11 
Send your Remittance to Desk 202 { mounting,” p price post paid; 400, 6v, 1x2 Alternative arrangements of Chassis, Speaker and 


4 4 2 x 2in ug ) Autochanger can be supplied 

‘4 LAF Cc ©] hd , , clip, 2/6; 3 2, | Send |/- for complete Catalogue of Cabinets, 

<2 clip, 3 4 ; her’ . Chassis, Autochangers and Speakers (refunded 

3, CORBETTS PASSAGE, ROTHERHITHE 7% 1 Soy a’ lip - on on receipt of order). H.P. can be arranged 
NEW ROAD, BERMONDSEY, 6.£.16 % 2, jue. i , LEWIS RADIO COMPANY 


BERmondeey 4341 (Ext. 1) vg 2 5415. + 20m! 25y. || 120, GREEN LANES, PALMERS GREEN, 
, <1, cht 15 |] LONDON, N.I3. | BOWes Park 6064 


Model 701 XT, 4 clement 

Mode! 704 XT, 6 element 

Aerials cranked arm wall mounting 
Model 700 OW, 3 clement 

Mode! 701 OW, 4 element 

Model 702 CW, 6 clement 

Acriais cranked arm aimecy lashing 
Model 706 CI eleu 


~ 
ao Ofte 


$ yn SSS Sse 


~~ 


ten or Zin mnet end mounting 
Mode! 706 K (dipole, director 

Model 707 B (dipole, 2 directors 
Model 706 KB (dipole, 3 directors 
Aerials 6 fest chimney lashing 


Mode) 7600 6, 3 element 


sot ose 
wow son wooo 
@ece e202 G02 202 2002 oO@2o 


_~ 
non 


clip, 


33 ; ‘y2, * 350 425v 


SURPLUS | 2.0: vo Gaede 
Teal MASTS. eapheety TE “te as ce \ sle al Lpelinc tt 


irge where marked 
array AS-46/APG Wit. one piece 4in. dia goes Seecemsece hab 
om ers moving coil makelite case in 
hollow wood masts. 36ft, 3 section 2in. dis square. flush me yun ting new boxed; 7 Vl ee Speciati sts in Sub 
tubular steel masts, 45fc. 9 section thin. dia mA. & elec 
American stee! masts M544 50fc. Bendix M "Rs0 0-250v. 80ma 6.5¥ cat. 
plywood masts MT-7A. 7O0fc. American ply- vy, O.GA 0-210-230-250v 14 —_ “Components. 
mold masts. 200 mc/s. Birdcage “ H " array = ' chassis, cadmium > f 
204 American tripod base aluminium . ‘ i’ eo ere an + Ty aa STAND OFF 
masts AS/TPX Wc. one piece American : P yp * 
olice whios, '6fc. BC-610 6 section whips. al ine trans  9/) : : INSULATOR 
IRECTION FINDERS. SCR-206, SCR- , 
291, SCR.-503, DFG.20, DFG-24, ere ; . t mounts to fit above 
TELEPHONE AND TELEGRAPH hes - p i es ; For 1500 volt working 
APPARATUS. | + | terminals and by- || Mi focus i, Setrode tute, | © Overall height 1.1” 
pass flicers; | + 3 terminals; | 4 terminals fully adjuste ee des E ‘ot Tottenham Court Over chassis 06’ 
e repeaters, 5 and SX, 5 and DX, filcers; Rd., London, W.1 Tel. Museum 9188 ool’ ° 
power bays; repeaters; V.F. ringers; perfor- GOUTHERN RADIO SUPPLY, Lid., 11, Little Silver placed spill 35” 
ators; Wheatstone equipment; teleprincers 2 Newport Street, London, W.C2 our 6BA hexagon stud 
undulaters; switchboards; rectifiers; EE-65, displayed advertisement, page 156 we » , 
TG-10, ecc., ete ETAL-GLASS seals; single-way, hermetic . chromium placed 
AUDIO EQUIPMENT. B.CA. squadron ‘ | goatee terminals for soldered connec- | twa " 
rT 5 ke ions an xing; mostly ikv and 2kv sizes, new | . 
 paovenat Th hy + ae pea (surplus), 65/- Der } 000 assorted. PB. Craw PTET ES Sirenany ata Sat 
| 


shay, 04. Pixmore Way, Letchworth, Herts. Tei 


megaphones PA-4 185 (0087 
CONTROL UNITS. RM-<6, 7, 12, 13, 21, WANTED, EXCHANGE, ETC. MINI TRIMMER 
25, 29, 42 E*™ RUSIONS by Marley 
AMERICAN TRANSMITTING TRANS- || °~ 5 
FORMERS AND CHOKES A large ctlo a . , an mum capacities up 
variety by Amare, Kenyon, &.C.A., for ryt FR 1~-y ty tJ ¢ B8k | co lipF Voltage 
Thordason, et 129, Lenham, Maidstone mt. Harriets! 500 DC. Base j 
TRIPLE DIVERSITY RECEIVERS. {1.5 to 341 sya, | square with fixing 
 me/s Self contained on rack with all VW 4nNTED receivers A.P.R.A, also T.N 7 centres for 10 BA 
19, ot and any radio test ge af rt 
refinements. Full details available LESLIE DIXON be Oe 4 As i" apa 
100 WATT BROADCASTING TRANS- || fiaiterses, 6.W.8. Machulay 2150 (017 | Details from— 
MITTERS by Woden Self contained in 


t P.O F 1 5 t 
4c. éin. cabinet €22/10/- with valves 3000 Samed ore a §.co0ree 
RACKS, de luxe, 19 inches wide channe! en 
iron sides, 3 x 2, Me. 6in., 40/-; carr, 10 ANTED. tuning units, TN17, TN18,. TN) 
7h © 4 ri 
Many other items too numerous to mentio ehee for RS4/APR4 £50 each offered 
Send your requirements Lists available M!%E, detectors required, Government » 
All packing and shipping facilities us No. SCR 625, condition new/unuse 


. Detal’ t Box 4984 (4961 
P. HA RRIS ANTED | manufac turers’ or ex Gove ~ DEVELOPMENTS co. LTD. 
ORGANFORD DORSET |) gusnultles of vaivel Pee totce Shek! | ULVERSTON, NORTH LANCS 


t Iso compo 
Telephone: Lychett Minster 212. LOWE BROS. Sa. Diana Place, Ruston Ra Tel: ULVERSTON 3306 
i N.W.. Bus, 1636/7 (4485 


| Standard max 
BUYERS requiring rigid and flexible tubes 


AuGusrtT, 1955 


Wirecess Worip 


GALPIN’S | 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, S.E.13. 
Tel.: Lee Green 0309. Nr. Lewisham Hospical. 
TERMS: CASH WITH ORDER. NO C.O.D. 

All goods sent on 7 days’ approval against cash. | 

EARLY CLOSING DAY THURSDAY 
Clients 
carriage stated to allow for customs clearance 
charges 
EX-R.A.F. DYNAMOTORS 24/26 volts D.C. | 
input 1200 volts 17 milliamps 4 hour rating. | 
11/6 each 
EX-RADAR IMPULSE TRANSFORMERS, 
2 Mu-Metal cransformer in oil, Oucput believed 
to be 15 kV. ac 3 KW. B.F., only 7/6 each. 
ROTARY CONVERTORS, 24 volts D.C., 
input 50 or 110 voles 500 cycles | phase, Output 
at 300 waces, €7/10)- each Ciorward 


! amp. D.C. Output (70/75 voles A.C. Input), 
these can also be broken down for low tension 
rects., 7/6 each 

EX-G.P.O. EARPHONE with separate carbon 
type Microphone, 40 ohms resistance, 6/6 each. 
AUTO WOUND TRANSFORMERS, 4 kilo- 
watts 110 co 230 voles or vice versa, £15 each, 
C forward; ditto double wound 3 kW., Input 
230 volts, Output 55/0/55 or can be used the 
ocher way round, €16/10/- each, C/forward. 
MAINS TRANSFORMER, input 200/250 volts, 
Ourcpuc 25 voles 2 amps., centre capped, 22/6 each. 
EX-R.A.F. MORSE TAPPING KEYS, com- 
plete with flexible lead with Jack Plug, 3/6 each 
EX-GOVERNMENT MAINS TRANS- 
FORMERS, suitable for soil heating, garage 
lighting, ecc. Input 180/250 volts, Output 0/14/17 
volts 20 amps., 45/- each, carriage 3/6; another 
same input, Output 4 volis amps. twice, 
30 - each, C/paid 

LARGE WIRE WOUND FIXED RESIST-| 
ANCES, 350 ohms to carry § amp., slider easily | 
ficced, $/- each | 
MAINS TRANSFORMERS, 220/230 volts. 
Input 0/9/18 voles 3/4 amps., Output suitable for 


battery chargers, etc., 22/6 each 
ELECTROLYTIC CONDENSERS, 
M.F.D. 75 volt working, 6/6 each; 2000 M 
12 volt working, 5/- each, post |/-. 
EX-W.D. CONVERTORS, 18/24 volts D.C., 
Input 450 voits D.C. Output complete with 
reduction gear, these can be easily converted to 
work off A.C. mains approx. power § h.p. suit- 
able for grinders, lathes, etc., 20/- each, post 2/6. 
HEAVY DUTY SPOT WELDING TRANS- 
FORMERS, input 200/250 volts. OUTPUT a) 
combination of 2, 4, 6, 8, 10, 12 voles ac 120) | 
150 amps. New 66 15/- each, carriage 6/-. 
MEDIUM SPOT WELDING TRANS 
FORMERS, input 200/250 volts, OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 voles at 50/70 amps. | 
New €5 2/6 C paid 

HEAVY DUTY L.T. OUTPUT TRANS- 
FORMERS, 200/250 volts input, Output * 
combination of 6, 12, 18 and 24 volts at 30 amps. 
fAléeach. C/paid 

Another Input as above, Output 0, 6, 12, 18 | 
24 voles ac 12 amps., 55/- each, pose 2/-. Another | 


wee | 
F.0D 


nput as above, Output 0, 6, 12, 18, 24 voles, 
6/8 amps., 46/6 each 
HEAVY DUTY LT. TRANSFORMERS, 
suitable for rectifiers, soil heating, etc. Input 
200/250 volts. Output a combination of 6, 12, 18, 
24, 30, %6 voles at 15 amps., 67/6 each, post 2/6 
Another !nputand Output as above but at 6 amps., 
47/4, post 2 -. Another input and output as above 
but at 4 amps., 36/6 each 

—X-RADAR MAINS TRANSFORMERS. in- | 
put 230 voles. Oucput 4 or 5 Kilo-volis at 30 min., 
also 3 L.T. windings 4 v.24.,6.3 ¥.2a4.,2¥.2a., 
these transformers are capable of a larger output 
chan stated and are immersed in oil. 15/-each, 
carriage 5/- 

EX-US.A. ROTARY CONVERTORS, (2 
volts D.C. input, outputs 500 voles 50 mA. 275 v 
100 mA. Complete with smoothing, 22/6 each, 
carriage 2/6. As new 

1,000 WATT AUTO WOUND VOLTAGE | 
CHANGER TRANSFORMER, tapped 0/110) | 
200/230 250 voles, £5/15)- each, carriage 4/6 | 
500 wace ditto, €7/15)-, carriage 7/6. 

350 wact 55/-, 500 wate 75/-, wate 45)-. 
CHARGING KITS CONSISTING OF 
RECTIFIER AND TRANSFORMER for 
charging 6 or 12 vole bacceries at 2 amps. (input 
200/250 voles) 32/6 each; ditto for 4 amps., 46/6 


each 


| 


nm Eire, please allow at least double the | . 


| 82 
| crafters SX28 


| 2K35. 2K41; 
METAL RECTIFIERS, large type, 50 volts at | Ge 


| vacuum cleaner parts 


WANTED. EXCHANGE. ETc 
W4Eee. & HRO coils, Rxs 
S278, et Details t 
Service. 254, Grove Green Rd 
ae 


49 

Wy Anteo, B.C.610 Halil 
transmitters and spare 
best prices..-P.C.A adio 


rafters 
parts for 
Beavor Lane 


same 
Ham 


mersmith, W.6 007 
} A 


NTED, good quality commun 
tape recorders. test equipment 
, record players, amplifiers, valves, com 
Call, send of 
Sta, Newport 
(4824 
types TF144G 
meters type 
receivers types 
R1559 and R1294.—Send price and details to 
Hatfield Instruments, Ltd. 175, Uxbridge Rd 
Hanwell! T Ealing 0779/9857 0037 
LL U.6.A. V.HLP. test and communication 
equipment; T8174, TS175 T8417 B.C 221 
= rs, receivers 1294, 1559, Hallicrafters 
8 27CA, US.A.;: APRA a tuning units 
17, 18 and 19, RCA ARS&D-LF 
vaives 7O7A-707B. 2K28 
highest offers given by return 
r. 6410 and 4447. Universal Electronics 
Lisle &t., Leicester &q., London. W.C.2 
VALVES WANTED 
EW valves required for cash, al) t 
tities, send list for quotation 
Pk. Reé., London, 8.W.2 
LL types of valves required for cash. state 
quantity and condition.-Radio Facilities 
.. Chalcot Rd.. N.W Primrose .. 
(407 


ation RYS 
domesti« 


si al , we 
frequency 
also 


TPH 16, 


22 
0229 


pes, quan 
Langrex 


New ( 485€ 


A 


Lad. 


CABINETS 

EWIS RADIO have the best 
finest finish.—See page | 
XCLUSIVE sale of cabinets 
television apparatus offered to 
for different countries.Apply Box 
ALNUT radicgram and tele 
sound) constructed, stame 

R. Shaw, Pairlop Ra... Le 


METERS WANTED 
yu indicators, type 3 (10¢ 
quentit 


selection and 
52 224 
bakelite for 
onstructors 
4928. | 4947 
vision cabinets 
for details 
ytonstone 


n 


4) 


eston 


mode 
as made by Sangam any 


broovcts, 22. Runny Avenue 
4959 

types 
et 


mead 
Bristol 

E urgently require 

meter components pment 
an uantit large or smal prompt cast 
AND trs Eg ECTRONIC S, Lid /1. Hampstead 
d., London, N.W.1. Euston 1659 4663 
REPAIRS AND SERVICE 
transformers rewound, new 

formers to any specification 
MOTOR rewinds and complete overhauls 
class workmanship; fully gparen teed 
| P.M. ELECTRIC Co., td Potters 
Warser Gate, Nottingham “Est. 1917 


IGH-QUALITY LP's 
* ay tect Cound 
Gra 
OUDSPEAKERS 
Loudspeaker 
Oxford 
AINS transformers, E.H.T 5 
coils, et promptly and 
wound or manufactured to any 
LADBROKE REWIND x ay ICE 
Harrow Rad.. London, 
ERVICE sheets for hire or 
models, radio end television 
Always at your service w.a 
ville Gardens, London, W 12 


RANSFOR MER rewind 

E.H.T transformers and 
delivery, range of repi — ement 
or manufactured to yo pecification 
METROPOLITAN RADIO BERVICE Co 
Kilburn Lane. London, W.10 Ladbroke 


OTICE that Melton Electronics 
Ashiey Rd., Parkstone Poole 
manufacture transformers, chokes 
frame outputs and E.H coils 
compiete range of ; core types 
YOUR enquiries for rewinding ali Commercial 
Types will receive immediate attention (4910 
2 -HOUR service, ¢ 
transformer; rewind, mains 
ifs., ete; all types of new 
plied to specification; business heading or ser 
vice card for trade prices Majestic Winding 
Co 140, Windham 1. Bournemouth (4268 
C BOULTON for repairs any loud- 
speaker, specialista on heavy and P.«# 
cone assemblies, field coils, repair acces- 
pressure units microphones 
rewound and to specification 
rewinds.-Lumby 8t., Manc Rd 
ford. Tel 22856 
RMATURE rewinding service to the trade 
vacuums, drills, grinders, hood dryers, 
dental motors, vacuum cleaner armatures re 
| placed from stock: 24 hours’ service; every job 
uaranteed we also specialize in complete over- 
uls and rebuilds of vacuum cieaners, al) | 
hoses, bearings, fans 
brushes for any make in stock 
Park e, l 


AINTS, CELLULOSE. ETC 
AINT spraying handbook, 3/6 post free 
cellulose and synthetic paints and al! spray- 
ing requisites supplied; catalogues free.—Leo- 
nard ‘Brooks 53 srold Wood. Romford. 0207 | 


meters 
test 


of all 
equ 


AINS trans. | 

first 
Bidgs 
from your 


a 
556. Romford Rd 


repaired promptly 
Service Bullingdon 


chokes 
efficiently 


27 
"Tia 


over 2.000 
enquiries 
J 


sale 


sei vice 
chokes 
types 


months’ guarantee, any 
outputs and 
tran eu sup 


to 


formers 
eater 


| Giving 


| vine 


Qimstiong 


Specialists for over 20 my in the 
manufacture of 


HIGHEST QUALITY CHASSIS 


Hand made by Craftsmen 
~ 


Price 


£23.18.0 


(ine 


F.C.48 RADIOGRAM CHASSIS 


with provision for F.M, Tuner. 


tax) 


e@8 VALVES 
. 
” 


including 2 double triodes 
8 WATTS output from push-pull tetrodes 


NEGATIVE FEED BACK—20 dB. resuit- 
ing in negligible distortion and high damp- 
ing factor 


BASS and TREBLE controls independen 
and continuously variable, LIFT as well as 
cut. Unique Thermometer Visual Indicator 
ensures positive setting of these controls 


MAGIC EYE Tuning Indicator 


4 WAVE BANDS: 16-50 49-120, 
900-2000 metres 


Large 4 colour illuminated diai 
Overall size 12)in. = 9in. « 9}in. high 


T.V.5 14" and 
17" CONSOLE 
TELEVISION 


the 
and 


190-550, 


true 

black white 

icture 

i same 8 high 

standard of design 

and manufacture, 

for which our radio 

chassis have been 

renowned for many 

years, has been maintained in the T.V.5 range 

Aluminised rectangular Cathode Ray tubes are 

used, which together with tinted bhere pin 

point focussing, full bandwidth and accurate 
ensure BRILLIANT DAYLIGHT 

VIEWING 

The cabinet is finished in beautiful wainut 

veneer and makes an — addition to any 

well furnished room. ilent running cestors 

are fitted for casy movemen 

The Prices (including Purchase Tax) are:— 

17in. CONSOLE . £8219 6 

l4in. CONSOLE £72 90 

The chassis may be purchased separately as 

follows 

i7in. CHASSIS 


£64 15 es 
l4in. CHASSIS ... 


£54 0 


* Provision is made for a tuner which will 
receive alternative pro- 
to 

receive them in your area. 


Write to us for descriptive literature mentionin 
W.W. HP. terms are availabic 


WIRELESS & 

ARMSTRONG TELEVISION 69. LTD. 

WAARLTERS ROAD ONDON WN] 
Sikes oan ‘nib 


* AUTOMAT "' CHARGERS 


and POWER PACKS 
as supplied to Ministries, Airline Co.s, etc., up to 
600 watts. Correct , dest materials and 


Selenium rectifier stacks, 40 ma. to 10 amp., with 
or without transformers. 


“AUTOMAT” SEL 

REGULATING CHARGERS 

P jel ao ‘lias 

56 anpe 

nium reeti 

aitra 

for 
5 


A 
Also our well 
’ 


2 
ditte, + 42/6, postage 1/10 
FOOLPROOF CHARGER pgm v3 Genuinely trouble 


free and ultee reliable Ae a tor yeare through 
“ww with full natructiona 1 
ai Weatal\ile 
preqnated trans., ballast bulb, fur 2 

all rectifier trvutyles eli mitt 

ateel case, treaty 

No. 1A Kit 

mnimeter tor 2 iy y . 

Bo. 2 Kit. watt trans 
indicates bull tour @ f 


Sata abvee 


amp. reotifier 


harger 
Minor Kit, 6 ¥.2 amp 


120 watts trans ) een 

slider ree... high grade ammeter, wt 
charger, @4/13/-, carr 

ay et} pre, 

7 7 6.44.1 

al wy 


large finned type rect 
i7vib,, for 6 v.18 9 


new stock not surplus 


4 rectifiers 
mA. A.M 

0 mA., Tie, 
Many other | 


CHAMPION PRODUCTS 
@, Uplands Way, LONDON, 5.2) 


elim 


14/6 


types in stox 


56. 
All p.p. 44 
and HT 


Pheose LAB 4467 


ARK AVKiTs 


PHONOGRAPHS TV 
HI-FI 


chure 


RADIOS 
TEST EQUIPMENT 
Write fe faee @ 

Radio Kits. Inc. 


NEw YORK 6, NEW YORK « 


* 120 CEDAR STREET 
U.S.A. 


WEST END RADIO 


BAND , AmptAle 22.6 H type 
506 , 


ij4 


AUlachment 


CANARIAS maneom No. 9 receivers 60/6. F 
aPr.ve 


108 RECKIVERS vib. pack 
Pr. 7/6 

VENNER 
Maine 65)- 
7 "SPEAKERS | 


BATTERIES 
a P. Od 


bos a serecins 
ali vet 


@-1 by tested 


ones 
6 YF 
GLOCK WORK FLASHERS, 120 tae main 
G6 Pari 


in/out 


SAVAGE AUTO TRANS 
a1 


Carriage [ree 


MINIATURE BLOWERS i ‘. 6000 


revs. 16/- ari 


COLL TURRETS, Kutary 
ari 


1,000 BARGAINS FOR CALLERS 


WEST END RADIO LTD. 
i4, LISLE STREET, LEICESTER 


SQUARE, LONDON, W.C.2. 
Phoss: GER 764] OPEN ALL DAY SATURDAY 


Wiretess Wori_p 
SINESS AND PROPERTY 
LISHED sma rad rv 


modern 
retiring 


modation 
area, Owner 


pieasant 
views; freehold and 
Bettesworth, Greenslade », @ 
Torquay 
BUSINESS OPPORTUMITIES 

yor invention « 

right purchase o 
basis by firm of elect 


Box 412 
work WANTES 
XACT translations 
Por details ap; 
Coulsdon, Surrey Ke 
AN we help Your 
tion; assembly 
disposal —-R . M 
Rd, NW j 
APACITY ava 
and stamping 
work, reasonable 
aids and electron 
25>, St. Stephens A 
ESIGN development 
tion facilities ava 
wer supplies to band 
M , enquiries fr 
enpecia 
eS Radio 


‘ 
and Televis 


ton 
“GAPAGITY AVAILABLE 
AVE winding capacit vailab 
Bages, Lid., Gosbro 
Reading 
UE to further expanse 
facilities manufactur 
immediate capacity is a 
facture of — mers 
ances, including wave-windi 
HADPIELDS  solventiess 
pregnation and envy 
approved specifications 
MEG CHINE yo on 
Enquiries to Meltor 
Ashiey Rd., Parkstone 
250 


SISORLLANEOUR | 
ERROGRAPH 2 } 
bon micr., used t 


Pp®ttee type M pa 
volt D.C. generator 
wh service manual; nea 
w BLEASDALE 4 
gieers, 7, Blackburr 
‘el. Accrington 

P and 78 tape 

available Bend 
ment intended to 
Box 4990 

OPPER winding wires ex stock, « 

prices, 17 t 48 ewes, plain ename 
synthetic, silk, rayon otton vered 
types..Box 4414 

ETALWORK : 

racks, et t 

capacity avai lable 
stan work u 
PHILPOTI” 
Chapman 8&t 

OUR own 

disc Write 
Private Recording 8 
wa Tel. Bay. 4992 


2822 


eference 


f 


| recording service 


VILD your owr 
eration ma 

qualified engineer 
are learning and build 
B.M.1. Institutes, De 
ys lated with H 
L® professionals 

4 ® record your 
requirements 


Bryanston Bt 
Cl R wires enamelled 
silk covered, all gauge 
washers, soldering tag 
laminated bakelite par 
Tufnol rod, headphone 
radio publications, fu 
5.a.¢.; trade supplied 
Bourne Gdns andon 


BY? your own hig 
commercial T' 
ex-radar antennae dispia 
bakelite insulator ri 
dipole elements and 
sult whatever band 
cost several 
special plus 
yO La. Wireless 
ford e. Wolverniamp ptor 
ices 
RITISN SOUND. hh ORDING 
TION Details of membership, eper 
the professional sound recording engineer 
all others interested in recording higt 
reproduction and branches 
engineering, together fetails 
don lecture programa and «othe 
Portamouth and . ff Centres ’ 
tained aoe the Membership Secretary 
a. J Houigate A i i EE. 12, Strongbow R 
Eltham, 


l 
Stores, 


O51 


Gl ST. 1955 
ENSON'S” 
ETTER 
ARGAINS 

BRAND NEW ORIGINAL CARTONS R.F. UNITS 

TYPES 26 or 27, 27:6; 24, 10/- Post f 

KP 10 

LF Amplifier Type 178 ~. 226 

te. In came, 4O/~ (carr. @ 


; : 16 
DYNAMOTORS 
“6v).86. 1 


Power Packs 
c ub 


Relays 


Eddystone, -« 
A 5 
Hal licrafter 


t A 
or * 
t 17/6 
co- "AXIAL RELAYS i 
partes ~, 126 
ers, tat 
eA, u 36 
5 6. CLOCKWORK 
86 put 
t relay, 2/6 
; METERS BRAND NEW BOXED 
FED Beale Size Type Fit 
a mM Fi.R 
rt 


Ra 
' 


I 
k 
} 
! 
I 
' 
t 
I 
I 


ny 
4 


A 
List and juirte 
with order Pp. 
Closed 26 July- 
W A BENSON (WW SUPERADIO 
108 Rathbone Rd W'chapel) LTD 
Liverpooi 13 Whitechapel 


STO 1604 pool 1 ROY 1130 


ARC 1 VHF Transmitter/Receivers 
RSOB/ARN5 Glide Siope Receivers 
ARN? Radio Compass instaliations 


The above and many other Ameritoan radio equipments 
bh stock at (roydon Airport 


PHONE OR CALL 


AVIONICS LIMITED, 
CROYDON AIRPORT, SURREY 


installations 


WRITE 


Aerad 


PPP PLL LLDPE DP OLE se. 
§ Introducing the:— 


 TYANA TRIPLE THREE} 


867884 
MAKE SOLDERING A PLEASURE 


SMALL SOLDERING IRON 


BENCH 19/6 


ron 


Jetachable 
The smallest hig! 
Length only Bhir 
3/16; mains 


power soldering 
adjustable long bit dia 


§ 230/280 100/110, 200/220 
4 4 


The “STANDARD” 
Popular Soldering tron 
now reduced to /4/i/ 

d Bits for both 


available 


voltages 


Replacement Elements ar types 
aiways 
KENROY LIMITED 
152/297 UPPER ST., ISLINGTON, , 
LONDON, N.I 
Telephone Canenbury 4905 A663 ; 
EO PPP PPP PDO DODD Oe @ |) 


i i 


ee 


1955 


DEPENDABLE 
RADIO SUPPLIES 


lla TOTTENHAM STREET, W.! 
TEL.: LANGHAM 7391/7392 


| minute Goodge St. Station 


ROTARY TRANSFORMERS 
H.T.31 
input 11.5 ¥ 


Output 250 
v.at 125 mA 


H.T.32 


Input 11.5 ¥ 

Output 490 

v. at 65 mA 
32 30/-. Postage 2 


Post 2/-. H.T 


a 
DYNAMOTOR 
ROTARY 
TRANS- 
FORMER 
D.C. Output 
285 Volts 


075 Amps 
Price 36/7 ea. PP. 2/. 


FRACTIONAL 
H.P. MOTOR 
BRAND 
NEW 
HAS MANY 
USES 


12 or 24 volts 
19/6 PP. 2/- 


INERT CELLS 


Ideal for 
Fill with 
charge. Lasts for years 

2/6 each. PP. 9d. ea 
Size 44 «2» 2in 


os) Brand new 
models 


water to 


door bells, etc 


volts 


HEAVY DUTY SLIDING 

RESISTORS 

250 watts to carry 25 amps 

ohn suitable for 
ze x Gin. high 

106 


Resistance 0.4 
charging board, etc 
Brand new. Price 


AMERICAN 807 VALVES 
Incividually boxed. Price 6/- 
Special price for quantities 


Brand new 


eact P. 6d 


WHITNEY LAMPS os & Lee 


ar FUSE 
EX UNITS aye 
ex UNITS 


7 Pin Plugs 1/6 


or clear 


sreer 


1/3 each 


Quantity and Export Enquiries Invited. 
Callers also welcome 


en Mon 


day co Friday 9.30-5.30. Saturday 
9.-1 


rERM CASH WITH ORDER AND C.0.0 
DEPENDABLE—ALWAYS DEPENDABLE 


|} of analogue computer 


| POR the maintenance of Mu 


Wrrevtess Worip 


PUBLIC APPOINTMENTS 
SSIBTANIS (scientific) 
Commissioners invite applications for 

sionable posts enous ations may be accepted uf 
to December Sist, 1955, but r 
is advised as an earlier 
announced either for the 
whole or in one or more 
boards will sit at frequent 
AGE at least 17% and under 
on January ist, 1955 with 
reguiar service in H.M. Forces 
over 26 with specialised expe 
admitted 
CANDIDATES must produce eviden« 
reached @ prescribed standard of 
particularly in a science or mathematical 
ject; at least 2 years’ experience in the duties 
of the class gained by service in a government 
department or other civiliar 
lishment or in technical bran 
essential in one of the f 
scientific subjects 
ENGINEERING and physica 
CHEMISTRY, bio-chemistr and 


BIOLOGICAL sciences 
General (including ge 
general work ranging over 
(i) to (iii) and highly skillec 
tory crafts such as giass-bic 
INCLUSIVE salary scale £262 
(men) or £469 (women) 
£402 (men) or £562 (women) 
subject to improvement 
somewhat less in 
} for promotion 
FPURTHER particulars from Civil Service Com 
mission, Scientific Branch, 5% i Burtin 
St., London, W quoting No o/ 58 4 
TOMIC 
Harwell 


andidates 
lence may be 


sciences 
metal 


meteorology 
groups 
\abora 


Energy Re 
invites applic 
programn 
assist a section leader in 
and operation of analogue 
investigation of @ variety of 
ing the overall control an 
power plant; duties wi 
other engineering groups 
electronics divisions; appli 
least 26 years of age and 
qualifications of Higher 
in electrical Serene, 
Certificate in science 
qualifications; a degree 
engineering subjects is 
a knowledge of 
analogue computing 
mechanical devices, automat 
mechaniam would be 
cessful candidate wil 
grade of experimenta 
required 
superannuatior 
application form should 
Establishments Ort 
Authority, AER 
quoting 2/105/29% 


SITUATIONS VACANT 
pe ‘ 


The engegement of 


Berks 


ering these 


advertisements must be ugh the local | 


Office of the Ministry 

Service, etc., tf 

14-64 or 4 woman 

he or she or the employer 
wrovisions of The Notificati 
Order 1952 

[_ SAmon Engineers 


and National 


JUNIOR Engineers whe 
their experience and fee! 
selling 

areer 
Applicants 

of age must 
background 
appearance and 
essential 


possess 
aw asing 


advantageous 
an excellent salary 
experience, are permanent 
rtunities for advan 
ting crganisation 
ie assurance and 
oyment Manage r 
THE Piessey Company. Limited, liford 


V H.F. radio link engineer required 


Eanex 
(4929 


i-Channe! Links 
Previous radio experience 
essential 

APPLY. giving fu of 
Personne! Manager ye Telecommunications 
Lid., Ditton Works, Cambridge {4891 


ENT EDUCATION COMMITTEE 


telephone and 


experience to 


NORTH-WEST 
Dartford 
DEPARTMENT of Electrical Engineering 
REQUIRED September Aasistant Lecturer in 
Eiectrical Engineering 

APPLIC ANTS should be graduates 
University or hold equivalent qualif 
should have industrial expe 

or Telecomm unications 

would be an added quali! 

ham Technical Seale a 

ations, either Grade 

Grade B (£525™* 825 

otner @ ropriate « 

PURTHER 

btainabie from the incipa Nort? 
College of Technology. Miskin Rd 


Kent College of Technology 


of a British 
ations and 


Wes t Kent 
Dartford 
{4862 


particula and f ation forme | 


Il’S THE 


ROLLS-ROYCE 


PERFECTION 


THAT COUNTS 


Dear Sirs, 

I am a customer, having 
two of your Transformers, 
which I believe are the best 
in the world. 

L. A. B., Washington, 
U.S.A. 


Trans- 
formers are meeting more 
exacting electronic needs than 
ever before—including those 
of Rolls-Royce, makers of 
the best car in the world. 


(SAVAGE 


aE 
NURSTEED ROAD, 
DEVIZES , WILTS. 
Telephone : DEVIZES 932 


Savage “‘ Massicore ” 


a Uk a 


DEVIZES) 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 


reveals how you can 


become technically quali 


j 
4 
&j 
4 paid key 


fie home for a bighly 
appointment in 
and Tele 


In 144 
of intensely inter 


the vast Kadio 
vision Industry 
pages 
it includes 


esting matter 


full detai { our up-to 


the- minute home study 

courses in all branches of 

TELEVISION and 

RADIO, A.M. Brit 

LR E City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


{15 a week this 
Write for your 


PREE aad 


Ii you're earning less than 
enlightening boox is for you 
copy today it will be 

without obligation 


BRITIGH INSTITUTE OF 


ENGINEERING TECHNOLOGY 
86> COLLEGE HOUSE 

#0-61, WRIGHT'S LANE 

LOBDON, W.5 


sent 


CHEAPER IN 


Cc A B L E SMALL COILS 


All voile 20-49 yee. length, unless requested shorter 
All pr wr 100 wd. lot, lees supplied, add 6% Full 
100 yd. coils are available add 6% to 
TWIN FLAT 

Rubber of I’ \ aati 


Binge V 1M 
EARTH WIRE | 


any price 
on 
wit 
78/6 135)- 
466 

@ 100-ft. lot. Bend 
ties and eurphue 


7/020 


1/044 3/029 wit 


46 
- s86 
729 tinned copper 10 
for liste of oter cables, flexes wing | a 
ewiteh and (vee gras (We buy eurpt rical items, send 
details.) Add pe Tiage to small « re please 

BRITISH DISTRIBUTING o, ‘Deak W), 681, Green Lanes, 

Louden 


WAFER SWITCHES 
TO SPECIFICATION 


One or more type “H” 

switches having any desired 

contact arrangement or wafer 

spacing made from parts sup- 
lied by A.B. Metal Products 
td. 


Most types despatched within 
48 hours. 


Send for Price List of 82 
“standard '’ arrangements 
and switch design chart 


Orders and enquiries by post only: 

SPECIALIST SWITCHES 

24 GRANBOURN STREET, 
LONDON, W.C.2 


| 
candidates 


Wirecess Worip 


SITUATIONS VACANT 
Geno Draughtemer 


DUE to expansion of the Electror Div 

of the Plessey Company, Lid., there are severs 
vacancies for experienced men in the follo 
fields 

l DESION of a wide 
equipment 
ments 

2. MECHANICAL design of precisior 
lames for quantit production 
TH E vacancies carry attractive 
long-term prospects reward for 
and offer good te condition 
superannuation and insurance schemes 
cations, which will treated 
should be addressed 

THE PLESBEY Co 

Iiford, Essex 


FXOIncers & Physicist 


FPERRANTI, Lid in their new 
are engaged in & programme of 
velopment of great industria importance 
wor involves the ine f tal « ite 
control machir and 
covers a Wide an expanding 
tion, offering long-term interest 
gaged in it 
DEVELOPMENT activity for 
taking place in the fieid 
(ineluding pulse technique 
magnetic recording and 
gineers and physicists having experience 
as interest in one or more of these 
are invited to app 
THE appointments are 
full seope for initiative 
zation; &@ salary commensu 
cations required wil 
scheme; application form 
(quoting Ret /EP 
Perranti, Ltd 


range of elec 
including € to Service requir 


mechar 


salar on and 


Laboratorie 
electronic le 


these 
ft elec 


Perry Rad 


Gunvic CONTROLS 

TESTERS required 

tion with the de 

wide range of ele 

instrumentation for 

rapidiy expanding 

have had experience 

technical alifix jons preferab 

National Jertificate ousing accomn 
be arranged where nece . Ww 
sarticulars of training. experience 

Works Manager, Bunv Controls, Lid 

Industrial Estate, Harlow, Essex 

Petry HOUSE 


Londor 

RADIO Maintenance Assistants wanted 
RADIO Maintenance Assistants are requir 
maintain radio and radar equipment i 
houses and Light Vessels 
CANDIDATES must possess 
fundamental principles of 
must have had practica experience 
maintenance and use of such equipment 
WHEN not engaged at out-stations succe 
will be required to work 
House Depot Londor 
scales £565 £695 (mi 
linked to age 26) rising 
(minimum linked to age dependi 
qualifications and experience 
APPLICATIONS to be made in writir ie 
Secretary, Trinity House, London 

later than 15th Auguat 1955 

present occupation qualifications 

and enclosing copies of testimonials 


()PPoRtunitizs in Austrailia 


a knowledge 
radio and radar 


Trinity 
Salary 


POR 
ELECTRONICS 
pogineers 
MECHANICAL design engineer 
PRODUCTION methods engi 
AUSTRALIA'S argent 
organisation require » nun 
qualified development and 
the laboratories and 

South Wales 

SPECIALISED knowledge in almost 

of tele-communication design could 

to advantage and there are excellent 

for men of ability and itiative in 

sive ew Situated in a rapid 

count 

APPLIC ANTS should preferably be in 

group 28-55 years. and commencing salari« 
would be from £A1,550-£A1,750, depending or 
qualifications and experience 

APPLICATIONS are aiso invited from eng 
neers outside this age group, who 

special qualifications or experience 
ASSIBTANCE would be given towards sea pa 
sages to Sydney of successful applicants and 
their families 

PLEASE write to Amalgamated Wireless (Aus 
tralasia), Limited (App.) 9. Aldwych, Lo 
don, W.C.2 49 


7. MA. ENGINEERING 


TRANSFORMER Design 
A ANCY has arisen at the Feltham 
eat ny of this active company for an 
to work on transformer design and 
person we are looking for will 
Ordinary National and preferably 
some experience in the field; but 
& pre-requisite for con retion T 
pensionadie, and prospecta are 
Please send your first rer to Personne 
(ED /255) M.I Engineering Deve 
Lid., Blyth Road, Hayes, Middlesex 


development and 


engineers 
BSydiie 


DEVELOPMENT, Lid 


rhe 
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SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TRANSRECEIVERS Type “386 (Walkie- 
Talkie). Complete with 5 valves. in metal carry- 
ng case. Readyfor use. Less external attachments. 
0 ~ per set 

ATTACHMENTS for use with “ 38" TRANS- 
RECEIVER: HEADPHONES 15/6; THROAT 
MICROPHONE with lead and plug, 4/6; 
JUNCTION BOX 2/6; AERIAL 26; 
SPECIAL OFFER of used “38” TRANS- 
RECEIVERS less valves but complete with 
ALL pte yy Excellent for SPARES. 
11/6 per sec. P. & 

TRAMSRECEIVERS. - Type ‘18 Mark i. 
TWO UNITS (receiver and sender) contained 
in metal case. Complete with six valves, micro- 
ammeter, etc LESS EXTERNAL ATTACH- 
MENTS. £4/10)- 

RECEIVERS. Type 109 8 Valve S.W. 
receiver with VIBRATOR PACK for 6 volts. 
Built-in speaker, METAL CASE. 45. 
BOMBSIGHT COMPUTERS. Ex 
BRAND NEW. A weaith of components 
MOTORS; REV. COUNTERS; GEAR 
etc., etc 
etc 
LUFBRA HOLE CUTTERS. Adjustable tin 
to 3hin. For metal, wood, plastic, etc 6. 
RESISTANCES. 100 ASSORTED USEFUL 
VALUES. Wire ended. 12/6 per 100 
CONDENSERS. |00 ASSORTED. Mica, metal 
cubular, etc. 15/- per 100 
PLASTIC CASES. {4 x [O}in 
ideal for maps, display, etc. § 
STAR IDENTIFIERS. Type 1 A-N 
both hemispheres. in case. $ 

CONTACTOR TIME SWITCHES. 'n 
sound-proof case Clockwork movement, 2 
impulses per sec thermostatic control 116. 


REMOTE CONTACTOARS for use with above 
6 


RAF 
GYRO 
WHEELS 
ideal for model makers, experimenters, 


Transparent. 


Covers 


76, 

MORSE TAPPERS. Standard 3/6. Midget 2/9. 
Postage or carriage extra. Full list of RADIO 
BOOKS 24d. 


SOUTHERN RADIO SUPPLY LTD. 
It LITTLE NEWPORT STREET 
LONDON, W.C.2 Gerrard 6653 


PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quentities to your own specifications. 


Vv. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd, New Cross, 
London, 8.6.14 
Telephone: TiDeway 4796 


QUARTZ CRYSTAL UNITS 
i “ 


Type 
B7 


The type B7 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated 
Available for the frequency ranges from 100 kc/s. 
to 500 ke’s. and from 3 Mes to 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence of calibration. Normal adjustment 
accuracy 0.01%, Max. adjustment accuracy 0.003 
Early delivery can be given of some frequen- 
cies, and we will be pleased to quote for 
your specific requirements 


THE QUARTZ CRYSTAL Co. Led. 


63-71 Kingston Road, 
NEW MALDEN, sunasy 


° 


Tet 


Cab .. etc 
MAL den 0334 QuaRTzcO. "NEWMALDEN 


1955 


RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN— 
PLEASE STATE RESISTANCE OF COIL 
REQUIRED AND CONTACT BUILD UP. 


Resistance 
in metal case 
ant vernal 


TEST METER vED im A aled 0100 
Y Round. Fitted 


lew ' making & 


20 volt vy 
watts, Sin 
6 15 -. Carriage 7/6 
TESTING VOLT METERS 5-0-3 volte In 
25/-. Post 2 
RATIO ARM UNS u - ao 


' Ml 35 
Cmnases EXTRACTION PANS. 230 


Oo rpm... 
CELL 


ivan. Brand sew 
50 - 
WHEA TSTONE RESISTANCE “BRIDGE 
hine 

GAL VANOMETER Mirror type 
. a ; bin 

' ‘£10. 
MICROPHONE “t 
. n with beautifu 


oad itt 


Manganin 


Microampe F#D 


scaled 0/5, 0/25 


pro feast onal 
od justable 


att ractive 
friction slide 


ra i] r aod ma reened cable 
mic ROA MEBTERS 250 wep Shin. FLUSH MODEL 
83 ale wlere Kuife edge 
BLOWER MOTORS nt volta ) Ke 
RECEIV EK mi186, BRAND NEW atts & TESTED 
nal Now js the chance 
have had from the 
Rend 8.A.B. for 
wtion giving cireutt 


transit cw 
« best de 


ath 19/6 


cs Me s PYE IF orair 
et ete with 
0 65.-. 


TELEPHONE SETS 


PERFECT MMUNICATION BETWEEN 
2 OR MORE POSITIONS 
WALL TYPE, One £5. 


modern style 
ready for um 
re r ed at 64. per yard 

STANDARD for 19in. pancks Mtrel 


drilled Heavy angle baw 


These vision unite are brand 
6 EFSO valves and BADSO 


FOR 
Katteries 


56 54 
bes TYPE “ 


plete anite 


latest 
with battery 
es 17:6 
RACKS P.O 
ba rrectly 
u r ft 
VACUUM “PUMPS or 
Bras i 


Rotary Blowers Re RAY 


sLow MOTION ‘DIALS. 
5 Geach. Pe 
VOLTMETERS D AA 
60 - ( volts AA 


Bealed 0-100 

pat 1/6 
Mains 

DA 


reduction 


WO) ey 
2¢in. 


Clear 
flash 
15 6 

vO hain paler el »/ 300 

* 106 


ng & 


D.C. tin. flush square with 
post | Kasily converted 
) Milllamp meter rectifier 


wi AA 


VoLTMETERS. 6-20 M.0.2. Flash 10/6 ea. Post I 
nd with I A movement 
Piueh 0/20. 10'6 each 
Moving Coil D4 
Full Wave 
 m/A.,5 


AMET ERS ' 2-0-20 
6 each 


12 10 
iisTRUMENT RECTIFIERS 
: A..7/6ea 


Bridge 
oy 


Post Office type 
volte DL. 3 ohm 
ther types im stock 


regent 4-7 counsane 
ae “ ite 6 
12 6 earn Post | Many 
. yrder of send & 
HEADPHONES HIGH RESISTANCE 
. pair. Post 1/6 
These pumps enable you to fill all 
bench th the carbey at floor 
¥ Brand o miy 3O0/-. Post? 
ROTARY “CONVERTERS Input 12 volts DA 


a) 


4,000 ohms 


AC PIL PUMPS 


~ ats mn Une 
out 


nl th ’ 
Lists AVAILABLE Mote rm entiometers, Resist- 
pes including High @tatility Carbon end 

+ Bem! 


arge 6.4.2 


L. WILKINSON 


(CROYDON) LTD. DEPT. W.w 
19, LANSDOWNE ROAD, CROYDON 
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SITUATIONS VACANT 
prsosaation of Nigeria 


VACANCIES exist in the P ,polegranne 
Department of the Federatior Nigeria for 
Engineers, Area Engineer Staf Enginee: 
and Assistant Stall Enginee: 
DUTIES include the supervis 
stallation and maintenance 
particularly carrier and V.H F 
truction and maintenance f 
telephone systems and overhead 
ground lines general duties at 
of rotntenenes method 
APPOINTMENTS are or 

range £1 116-£2 250 per 

ing to the particular 

of £150 per annum 

appointed on pensionable 

range £910-£1,.560 per ann 

are provided. Generous | ree 


taff n- 
equipment 


Quart ers 
st-class 
passages 

CANDIDATES 
should be 


for Enginee appointments 
between 25 and E ear of 
and must have passed exempt 
Sections A and B of the nation 
AM.LE.E. or be Assistant 4 rs in 
British Post Office with 
telecommunications 

V.H.F. multichannel equipme 

for Area Engineers, must 

bers of the Institution of 

or have passed the British Post 
ation for Executive Engineer 

least five years’ experience 
position in industry or as an 

neer: and for Staf Engineers 
Staff Engineers, must be 
Members of the Institution 

neers or have passed the 
examination for Executive Engin 

at least seven years’ experience 
candidates for Staff Engineer 

the rank of Senior Executive Er 
PURTHER particulars on app! 

ing to Director of Recruitment 
Office 8.W.l quoting Refer 
BCD 1087 14/05 D26, and ft whic 

culars are required. All n Nice candidates 
should submit applications through their Per 
sonnel Department 
CLOSING date for 
Sist August, 1955 
NORTHAMPTON Polytechn EA 


Assistant 
Cx rporate 


receipt of initial enquiries 


DEPARTMENT of Electrica 
REQUIRED Senior Labora 
Post offers experience in a AA DO 
engineering with either light 
trical power specialisation, faci 
for higher education 5 weeks 
annually 
SALARY £401 by annual inc 
to £505, plus supplement for approved educa 
tional qualification Post superannuable 
Applications to Head of Department 4851 
COLE. Lid. (Malmesbury Division) 


Engineer 


rements f 


THE Malmesbury Division of EB. K. Cole is en 
gaged in the development and production of 
radar and communication equipment associated 
with high priority defence projects 

exist in the Development Department for 
ject Engineers. Engineers and Assistant 
gin@ers with training and experience in 
following fields 

PULSE Circuits 

PULSE Modulators 

STROBE Systems 

VIDEO Amplifiers 

TIME Base Generators, ete 

H.F. AND V.H.P. Communication-—airborne and 
greune receivers, transmitters and aerial sys 


the 


ical train 
Certificate 
engineers 
design «x 


APPL ICANTS should have had techn 
ing to Degree or Higher National 
standard. and in the case of pro 
and engineers appropriate technical 
perience is necessary 
COMMENCING salaries will be 
qualifications and experience 
pare favourably with scales revailing ir 
radio industry A superannuation scheme i« in 
operation Applicants should apply in the first 
instance for a technical staf pplication form 
to Personnel Manager E Cole 
Malmesbury. Wilts 
LECTRICAL /clectronic 


4 
A NUMBER 


dependent on 
and will com 


A 
14702 
radio engineers 
Ry 

aft) 


of vacancies exist in the 
organisation of Vickers-Armatrong ( 
Lid.. Hursley Park. nr. Winchester 
THE work wil! inelude development design 
and testing of latest specialised installations 
in aircraft; applicants With varying qualifica 
tions up to Degree standard are 
apply salary commensurate with experience 
and ability; recommendation may be made for 
housing after qualifying period 
"PLY Personne Department 
Armstrongs (Aircraft), Lt Hursie 
Winchester 
E M1. ENGINEERING 


aaa eae Authority 
A VA NCY has arisen for a Sen 
asheoer who will be prepared 
behalf of the company fu 

& radar or communications 
the Services. His main tasks w 
late plans for redevelopment 
reference to increasing the 
tending the use of the equ 
carries an attractive salary 

and holds out great opportunity for the right 
instance to Personne 
Engineering Develop 
Hayes. Middx 


Vickers 
Park, nr 
wor 
DEVELOPMENT, Lid 


Flectronics 


pensionable 


ment, Lid.. Blyth Ra 


[498 


jand will 


the | 


invited to | 


Our FM tuners provide excellent reproduc- 
tion with absence of background noise and 
are tunable between 87.5 Mc's-i00 Me's 
receive the oposed National 
8.8.C. Frequency Modulated V.H.F. trans 
missions as and when installed within approx- 
imately 60 miles of the transmitter. 


Using the latest valves and techniques they 
are available in three forms: 

FME! illustrated above, (2! tax paid. 
FM82 with pre-set station selection, output 
1.2 volts, self-powered 200-250 volts, 
424 tax paid. 


SS.FM all waves AM and FM tuner, 632/10 
tax paid. 


4 Band (6 Electrical band spread) with 

RF. F.C. 21%. Delayed Amplified A.V.C 
Variable Selectivity Fly Wheel Tuning 
Tropicalised Suitable for use with any 
High Quality Amplifier, €44. Tax paid 


A new ~~ similar to the well-known 
S6BS but only 3 Wave Bands; |6m-50m 
195m-550m, ~2,000m. 430. Tax paid 


As 36 but 4 Wave Bands: 12.5m-37m 
35m-100m, 90m-250m, 190m-550m. 36. 
Tax peid 


3 Weve Bands. 16m-2,000m, BF. ore 
Amplifier, variable selectivity |.F. Delayed 
Amplified A.V.C. very low distortion 
£21 6/8. Tax paid 


As 55 but 12.5m-550m,. €21/6/8. Tax paid 


The Standard high-quality feeder Unie 
Specification as SS but withoue AF 
amplifier. 416, Tax paid 

A modified version of all models is available 


for use with Leak, Acoustical and other High 
Quality Amplifiers 


6. T. CHAPMAN (Reproducers) LTD. 


RILEY WKS., RILEY ST., CHELSEA, S.W.10 
FlAxmean 4577/8 
Export Enquiries Invited 
a a LT 
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SITUATIONS VACANT 
RADIO/RADIOGRAM CHASSIS. pou). enoiernine DEVELO 
BUILT TO HIGHEST TECHNICAL STANDARDS MiCRO-WAVE Design Work 
FOR THE CONNOISSEUR OF _ music N engineer equire ‘ 
REPRODUCTIO ‘ 
New Range of Models with Latest Features 
FERRITE ROD AERIAL. MINIATURE a hould 
(BVA) VALVES. STEEL CHASSIS m degree of % 
A/G 200/260 volts 4 d ct advantas 
3 wavebands } 
Hien UALITY 
REPRODUCTION 
Engineering y 
Hayes Middlesex 
E M1. ENGINEER! 


4 
INSTRUMENTATION 
AN attractive 


the de 
instrument 
AP p L aC ANTS 


HORIZONTAL OR 
VERTICAL DIAL 
FULLY - 
GUARANTEED + 
ASSEMBLED AND READY FOR USE. po rt snities 
progressive out 
5 VALVES chassis, 4 watt output £13. 18. 3 LEASE rend fu 


wide range tone control ation . experier 


——— ‘ eon | 


D 
7 VALVES PUSHPULL chassis 6 wate output, | velopment, Ltd 
separate bass and treble M1. ENGINEEI 
controls £17. 17. 9 /E™ : 


Negative feedback applied 
from output transformer Available 
secondary AUGUST. 


Gram switching on wave 

a FM TUNERS . 

Plug-in connections for TV BAND itt | first nstance lt ersor 

pickup, speaker gram ADAPTORS Engineering Deve 

motor . Hayes, Middlesex 

FULL TRADE FACILITIES en 

DETAILED LIST AND DIMENSIONS 

DIRECT FROM THE MANUFACTURER 


ke 
| A 
THE DULCI CO. LTD. ee 


(EI 


97 VILLIERS ROAD, LONDON, N.W.2. 
Telephone: WILLESDEN 6678. 


THE | Faas : 


ape exceller 


Per ne ¢ 

+ calneori ‘ing De ve pment 
Hayes, Middlesex 

E™ 1. ENGINEERING 

net } 


E* RAPT Ele 


CABINET COMPANY | *)2)oe°% 


responatbilit 


63a, CHELTENHAM RD., LONDON, 8.6.15 | {/2'?¢ 


elec 


TEL: NEW OROSS 4766 


AUTOMATIC (TIME) SWITCHES “inetance 


New and reconditioned 15 day clockwork j ac Hayes, M 
md clectrec switches } ENGINE! 


trom 35/« 
Send S.Af * illustrated details to 
DONOHOE (TIMERS) GEORGE STREET 
NORTH SHIELDS, NORTHUMBERLAND 


SOLDERING? | Re eacialng 
. . SENon Technicias 
ant beat a 


PRIMAX 


balanced grip 
SOLDERING GUN 


. 

in unbreakable cases 

w for the Radio-T.V.-Telephone 

mechanic © amateur *® Heats 

instantly th Permanent alloy tip 
Loop for hanging ¥& 110,200 
. 220/250 v. A.C. only 


S. KEMPNER LTD. 


29, Paddington Sc., London Tel: HUN. 0755 | wo 
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THE MODERN BOOK CO., 


Britain's Largest Stockists of British and 

merican Technical Books. 

Elements of Servomechanism Theory 
by George J. Thaler. 530. 6d. Postage |/- 

Mathematics for Telecommunications 
Vol. I by D. F. Spooner and W.H. Grinsted 
10s. 6d. Postage 6d 

Thermionic Valve Circuits by Emrys 
Williams. 2s. Od. Postage 6d 

Radio and Television Engineers’ Refer- 
ence Book edited by E. Molloy 70s. Od. 
Postage free 

The Radio Amateur’s Handbook by 
ARRL. 308.0d. Postage |/- 

Elsevier's Dictionary of Television and 
Radar and Antennas. 120s.0d. Postage 
free 

Radio Engineers’ Servicing Manual by 
E. Molloy. 42s8.0d. Postage | 

Radio Data Charts by R. T. Beatty. 7s. 6d 
Postage 6d 

The Williamson Amplifier reprinted from 

Wireless World 3s. 6d Postage 3d 

Simple Electronic Musical Instruments 
for the Constructor by Alan Douglas 
Ss. Od. Postage 3d 

Transistors and Crystal Diodes by 8. R 
Bectridge. 5s. Od. Postage 3d 

R.C.A. Receiving Tube Manual compiled 
by Radio Corporation of America. 8s. Od. 
Postage 6d 

Radio Valve Data compiled by Wireless 
World."’ 38. 6d. Postage 3d 


Please write or call for our catalogue 


19-23 PRAED STREET 


(Dept. VW .6.) 
LONDON, W.2 
Phone: PADdington 4185 
Open 6 days 9-4 p.m 


OUR NEW 


GOVERNMENT SURPLUS 
CATALOGUE No. 12 


containing over 400 items price 1/6d. 
post free. 2 6d. overseas seamail. 
ARTHUR T. SALLIS (w.w.) 


93 NORTH ROAD, BRIGHTON, 
SUSSEX Tel. : BRIGHTON 25806 


1 | THE 
Cape 23 
AUDIO AMPLIFIER + the scot 


CAPE FOUR STAGE PRE 


gh fdelity reproducer 


AMPLIFIER £95 PREAMPLIFIERS 
/Uvustrated lea equers 
CAPE ELECTROPHONICS LTD 
43-45, Shirley High Street, Southampton 


Telephone sthampton 74251 


PULLIN 


SERIES 


TEST METER 


~~ ™ wv 
21 RANGES 
IOOpA to IOOOV 


Y GQuAPANTER 


SENT POST FREE FOR £2. 16s. | 


deposit & eleven further monthly 


payments of £1. Cash Price £12.7.6. 
rith rome 8 ' 
PRADIOCRAFT, +f 


CIRCUITS 


ae ° only 


Supa-H 
; “adhook « * The = 

7 on 
¥ inecorpe, ne Con 


7] 
or butid ding 


ull Cor 
ee tion 
onal 
41 pwc details for 


details 
© Duliding 


Kesis 
know 


RY tat t 

* CHEAP ., i {onal 

* RADIO Share r Metelis te) 
“aT 4 of into 


» Be 
RADIO CONTROL, TMulae, 


ed RADIC 
JGR. 
*c ATALOGUE 


Tinat of 
, aud “ 
tiene 
she ral ‘formation aud 
ne 
eh tors list 
tears 
cant 16-80, 36.75 
‘3-906 190 
u "1 
0 AUP ACO Pac’ “Al 
~ Kk —singie hoe 
bun 
a a beruus 
 Saradiae PACK 
; :  superhe 
Bit, “Haned 


receivers 


“iti lag 

te hay to 
‘2 an 

aboy KP 

"Pplied to 


mn be 
Wave 
evebands Fie 


EQUIPME 
natrucs Ww? Rap 


iona tos 
6 


order to 
“range 
ron to " on 


The ‘7h 
St helpful boos . 
in the 7 
UPACoIL Derr ys 
Ouse RR ®) 


| SERVICE En 


NEW S.T.C. AND “ WESTALITE’, 
SELENIUM RECTIFIERS. Largest L.T 
range in Great Gritain. Latest Current 
Products. NOT Surplus. 


CURRENT PRICE LIST 


DEDUCT 15", FROM S&.T. & C. PRICES 
S.T. & E.H.T. K3/15, 4/5; K3/45, 6/2; 
K 3/50, 8/8; K3/100, 14/6; all post 4d, extra 
BRIDGE CONNECTED FULL tg 6 
, bji-5 252 “3 
37/6; all pose nd 
, & 


174/-; all post 1/4 
BRIDGE CONNECTED WITH iin. 
SQUARE COOLING FINS. i7 v.64 
496; '0 a., $6/-; pose 1/10 
BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED, or 7iin. SQUARE 
COOLING FINS. Both types, same price 
i7¥ 12a 102/-;20a., 118)/-; eee: 
p33 v. 6 a., Piles 10 a., 1O4/-g 12 2 
~¢ 54 v. 6 a, 12Oj-5 10 a. 
;72¥ 6a., 154/-5 10a., 178/-; 100 v és... 
ail; aT: a, E12) 18); alt post 2/- 


“WESTALITE” (BRIDGE), 


12-15 


; 6 v. t2a@, 
10; 10 a., 1390/9; 
178)-. 


140 134, 22/-: 16 E.H.T.60, 
1-1-1619 OD/- All Post extra. 


& H T. RECTS., 
31/10, I@RA, 


Wholesale ond Retail 
Special Price for Expore and Quantity 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 
Of Peatonville R4. Between King's Cross aud Anges! 


WIRELESS W< 


RLD 


$! Tuarions VAGANY 


ECHNICIANS (Acera 


Africa High ¢ 


appointed 
terms Sa 
ducement pay and 
porar y allowance 
Pree passages 
Candidates should 
an engineering apprent 
experience in the repa 
modern aeronautica! te 


knowledge o 

will be given 

Gullds Certificat e in nei 
lent qualification...Wr 

4. Millbank 
n block 


London 


IRELE 
FALKLAND Islands 


service at isolated 
arctic Must be 


e tral 
morse at 20 words a minute ({ 


and be capable of ¢ 
ot wireless transmitti 
sipment. Salary accord! 
rising to £420 a 35 
cluding clothing and 
lates should be keen 
and 30 years preferably 
tion and high physical 
interest in polar research 
ng to spend 50 mont 
whic h are a f 
Write tothe 
London, 8.W.1 
letters full qua 
quote M2C/41024 Wr 
EADING manufacturers 
television 
neers w ei 
ment situated close to Cer 
manent staff positions offer! 
progres. to suitable applica 
Write, giving details of 
experience, to Box y 
London Wa E« 
radio supe 


employment 
years r 
appetns ed 


erm Salar 


| ducement pay and 


allowance 
Pree passage 
alary Candidates 
40, must have 
with considere 
Nautical ground station ope 
have had extem ve expe 
and maintenance work and 
communication and main 
erence wil 

and Guilds 


porary 
year 4 
prete 
had ten 
le exper 


valificauions and 
wr 
c LEC 50M 
Works, Cambr 
EXCELLENT opportunit 
development engineers 
ommunications field 
DUTIES include developmer 
V.H.FP.. microwave and re 
APPLICATIONS from pers 
Higher National or Ordinar 
especially welcomed 
acilities available 
young men wishing t& 


exp 


INICATIC 


elds 
PLEASANT working 
ace 


giving 


ULLARD RESRAM H LA 
quire experienced 
WIREMEN for eens r 
equipment applic ante f 
from theoretical wiris 
quency wiring experience 
components assembly preferre 
of employment; salary acc: 
perience; 5-day week: pen 
Mr, G. A. Taylor, Mullard 
tories, Cross Oak Lane alf 
Surre 

CIENTIPIC Assistant (lon 

by 

PALKLAND Islands 
service in the 
seasons involving 
approximately 19 or 
which are & tes ‘ 
Commencing salary 
£400 rising to £540 2 4 
cluding clothing and 
dates, preferably single 
must be of good educatico 
standard and have a rea 
work under trying 
have @ sound know iedge 
maintenance 
advantage 
quired to underg 

K. before dep 
Agents, 4, Millbank 
name in block letters, f 
perience and quote M3B/3 


19% 
INE Ltd Dittor 


or and senior 


keen 


idy in these 
sodern fa 
Personne 


BORATORIES re 


ding 


n 
Resear 
ra Near 


ls 
Redhill 


OF 
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SUMMER 
SONICS 


One of the less-pleasing aspects of 
high summer in these civilised days is 
the widespread private broadcasting 
of radio and records at high sound 
levels through windows—open to the 
air and from loudspeakers; gramo- 
phones and portables placed in 
gardens, fields, boats, on beaches and 
in cars—in fact, wherever our sound 
conscious humanity is to be found 

if all chis medley bore only a reason- 
ably close resemblance to nature it 
would be infinitely more tolerable 
Natural sound of music or voice, even 
if the subject matter is not to one's 
taste, can be absorbed without too 
much discomfort, but this is a rarity. 
How much happier we should all be 
if these broadcasters all used Duode 
Natural Sound Units! 

Whether you open-air 
sound or not, our units do encourage 
listening at lower levels because they 
give such clear detail, defined 
transients, smooth high frequencies 
Loudness is not essential to natural- 
ness, nor to the great pleasure and 
abiding joy of those who own Duode 


Units. 
WRITE NOW 
of our 


full technical details 
unique dual drive and hand-made 
cones, which give these results. 


DUODE 
NATURAL 
REPRODUCERS 


3 Newman Yard, London, W.1 


want 


well 


for 
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ODDIE FASTENERS 


Pac. 507249 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


WMustrated brochure and other information 
will be gladly sent on request 


DErT “Ww 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel.: 55683 Cables: Fasteners, Southampton 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
Ne Quantity too Small Lis 1 application 

H. OStLSY & Co., 


m J hece 


6 Che 5. W.1. = 
¥ LIVERPOOL. pramingham 


sboueersE, LEEDS 


BASS REFLEX CABINETS 


Mahogeey or Oak, veneered, 30-10 
rer ‘on. Speakers, 10-i0. Speakers, af 
. £9-10-0d, £10-0- carriage pald 
FOR BUYERS ABROAD 
We now have @ collapsible Tropic Proof 
Model of our Standard Bass Reflex Cabinet 
(Pacent Pending) 
GOODMANS & G.E.c. 
Full range of cabinets for these speakers. 
You can sex your cabinet being made 
in our cabinet + making workshop. 
Cabinets made to order 
rmstrong Chassis and Amplifiers 
The Leak TL/10 Amplifier 
LOUDSPEAKERS 
Open till 5.30 Saturdays 


A. DAVIES & CO. (Cabinet Makers) | § 


2 Rosynun Place, off Parkhill Road, London, | 


GULLIVER 5775. 


Whatever your 
“ENGINEERING 


“ must read 
‘Grrontubrrins he sll details of 
} - MiMecb.e, A ~~ Le 4 
Genera! Cert., 
“HO PASS my ver” 
terme and details of 
Comreees tp all branches 


. If you re earning 
jonathan E154 week tel) 
us what interests you 
and wr te for your coy 
of ENGINEERING 
OPPORTUNITIES 
today FREE 


B.LE.T. 


38) Coliewe House, 88- 
Sl, Wrights Lena 
Leades, WA 


SSeeeenee on 


| 


Wiretess Worip 


SITUATIONS VASAT 
UPERVISING Technicia Aer 
by the 
| EAST Africa High Commissi 
| Civil Aviation for permanent 
employment subject t« »b 
two years established - ul 
temporary 
ary scale (including 
present 10% ‘temporary allowar 
ing 0 £1,280 ao year. {ree passages 
on full salary; candidates should 
have served an engineering apr 
should have had at least five 
in the installation and sery 
telecommunications equipment 


with experience in i 
preference will be andidates 
possess @ City and Guilds Ir mediate Ce 
cate in Radio Communications or equivalent 
quaiification..-_Write to th rown Ager 
Millbank, London, 8.W.1 State age. nane 
block letters, full qualifications and expi 
and quote M2C/40899/WF 
JX-NAVAL REAs, RE 
round radar fitters 
ACATIONS are invited for employment or 
ment and prototype testing of radar and 
weapon equipment ere is plenty of 
met 
interesting and working 
conditions are good; the positions offered are 
permanent and are covered a contri y 
| ee oe seheme Salary according to 


ok enc 
PLICATIONS should he 
sonnel Manager, The Genera 
Brown’s+Lane, Aliesiey ‘ 


R.A.F. ait 


APP 
develo 
guid 

Bcc for enthusiastic 
ability; the work is 


made 


ENIOR TV engineers 
oalar from £650 
120, Ladbroke Grove 
ADIO Engineer, able 
attractive salary for 
West London area.-Apply Box 
Atomic ENERGY RESEARCH ESTABLISH 
MENT, Harwe! nmr. Didcot, Berk he 
vacancies for 


O 
BENIOR experimental officer 
officers in its geologica 
Duties are concerned with 
ment and servicing of 
measuring equipment for 
for tradi 


speedy 


and experiments 


S Will norma 
may - 
. Appli 
26 years of age and posses i 
cations of Higher Schoo! Certifics 
subjects or equivalent qua 
should have received training 
tronics or physics and prefera 
several years’ experience in 
development of electron 
ence with radiation measu. 
essential but would be an 
ments will 
senior experimenta! 
or ——— officer 
aafictas age, experience and 
officers will be requir } } 
Authority's contributory superannuation s hes ¢ 
Request for application form should be sent 
on @ post card to Establishment Officer, U 
Atomic Energy Authority, AE.R.E., Har 
Dideot, Berks, quoting 2/1 35 
EOCHNICAL writer (radar 
facturer in the London 
literature on radar equipmen 
A GOOD genera! educationa 
background is necessary, with 
electronics) as the m 


ing equipmen 
advantage 


equirec 
area 


and eng 
H.N.C 
imum 


principal requirement 
ability to assimilate inform 
laboratory technicians and 
a clear logical sequence suitable for 
as a handbook 
SALARY will be 
ence and ability, but 
annum is offered and 

ineer who is able 
deacribed above 

sition now vacant 

RITE, in confidence, giv 

et experience qualif 

salary required, to Box 4624 


ommensurate 


‘OP grade radio service 
for expanding ompan 
roapects Apply to Te 
hurch St Sloug I 


ALESMAN 
component 
manent positi.n 
advantage 
LASKY'S 


wanted for 
supplier 
Some t 


peor’ 42 
London, W Museum 


A LEADING firm of radio and 
manufacturers invites applications fr 
quaneee and experienced fie! service engineers 
‘or the post of 

MOBILE Technica! Liaison Officer for the Mid 
lands area The appointment is progressive 
permanent and pensionable and affords unusua 
opportunities for & man with thorough theo 
retical and practical nowledge of modert 
vision and sound receivers including hight 
fidelity reproducing equipment Write with fu 
details of past career to Box A255 o Centra! 


News, Lid., 45, London Wall, E.C.2 


4909 


initiative and 


AuGustT, 1955 


COPPER 


ENAMELLED 
YG 


or 


“ 
o 
~ 
° 
~ 


~ 
w 


——Danae 
-o 
-o 
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Wires to 48 SWG available 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
RESISTANCE WIRES 
All gauges available 
B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS, 
TUPNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. 

ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E. 


Vitavox Public Address Multicellular Horns 
S/hand complete with new 15 Ohm Pressure 
Unit, 412. 10.0. Secondhand 8 Speakers in 
Cabinet 5 Ohm, 21/-. New Fluorescent Quick 
Ballast Units to operate 2 40w. Tubes, 
state voltage, 19/6 each. 100 yd. coils, Twin 
Plastic Cable, 35/- coil 
Please add postage 


HAROLD MORRIS LTD. 


423 Green Lanes, London, N.4, MOU. 5241/2 


Start 


THE OSRAM 
NINE-ONE-TWO 
AMPLIFIER INSTRUCTION BOOK 
and 
HIGHEST QUALITY COMPONENTS 
Available from 


COVENTRY RADIO 


189, DUNSTABLE ROAD, LUTON. 


"Phone : 2677 
Price 3/6, plus 3d. postage 
also 


Our 1954-5 Component Catalogue at 1/- 


[4952 | 


Leads the world in 
TAPE RECORDING 


world’s mo-t 
and Tape 


of the 
Tape Units 
contact 


For details 
advanced 
Recorders 


VERDIK SALES LTD 
& RUPERT COURT, WARDOUR ST. LONDON, W.1 
Gerrard 8266 


AucustT, 1955 


AUTOMATIC TELEPHONE & 
ELECTRIC COMPANY LTD. 
LIVERPOOL, 7. 


COMMUNICATION ENGINEERS 
AND DRAUGHSTMEN 


Transmission Department 

applications in senior, 
and junior, categories for 
LINE TRANSMISSION 
LABORATORY ENGINEERS, 
and APPARATUS DESIGN 
ENGINEERS, and also 
DRAUGHTSMEN with experi- 
ence in telecommunication and 
light current engineering. Ex- 
panding programmes offer 
progressive opportunities in 
ae work. 


ecialist experience in any branch 
of line transmission engineering is 
desirable for some of the posts. 


The positions offered are on the 
Company staff, with contributory 
Pension Fund, and usual staff 
conditions, Assistance in estab- 
lishment in the Liverpool area 
will be given in approved cases. 


Applicants should write to the 
Personnel Manager, Automatic 
Telephone & Electric Co., Ltd., 
Strowger Works, Edge Lane, 
Liverpool, 7, giving full details of 
age, experience and qualifications. 


The 


invite 


THE 


INSTRUMENT , 
MODEL 


Specially designed 
soldering operations 
the compact assemblies 
used nn present day 
radio television 
and electronic 
ndustries 


for 
mn 


1. Bit &” dia 
meter, ‘simple 
to replace. 

2. Steel cased ele- 
ment, also replace- 
ble. 

3. Detachable hook 

for suspending iron 
when not in use. 

4. Moulded two part 

handle, remains cool in use. 

5. Six (. Henley Flexible | 


Length @in 
25 Watts 
Voltage range 


12 - 50 


24/- 


100 - 240 


| erences 
| Pield’s Re 


W. T. MENLEY’S TELEGRAPH WORKS CO. LTD. 
61/63 Hatton Garden, Londen. EC 


| sion 
| Great 


, Personnel 


Wiretess Wor_p 


SITUATIONS VACANT 
IMPETENT TV and radio engineer 
drive: excellent salary and prospects 
district.-Box 5140. 
. B. PULLIN & ©Co., Ltd invite applica- 
tions for the following vacancies in their 
recently expanding Electronk 
Develo 
(A) BENIOR Development Engineer: applicants 
should possexs an Honours Degree or equivalent 
qualifications, and should have had several 
years experience of the development of elec 
tronic circuits, preferably including work on 
electrical servos and magnetic am plifiers 
(B) JUNIOR we pment Engineer: qualifica- 
tions to © HNC. standard together 
with some peevious experience of vaive circuit 
design 
THE positions are of a permanent nature: they 
offer excellent prospects and the opportunity 
to work in a newly equipped laboratory on a 
variety of projects requiring considerable indi 
: responsibi ity and initiative 
E salary will be paid; con- 
pension scheme, canteen and recrea- 
cilities; applications will he 
confidential, and should be made 
Superintentem, Electronic Development 
R.B ullin & Co.. Lid., Phoenix 
West rad Brentford, Middlesex 
PPLICATIONS are invited for the following | 
vacancies in the radio receiver derigns 
department of the Ever Ready Co (GB), Lid. | 
io tion, Park Lane olverhampton 
RADIO Development Engineer for the design 
and Govelepment of domestic radio receivers 
for both A.M. and F.M. and for specialized 
work on circuits 


(45848 


transistors printed 
Applicants spoyic possess qualifications 
least Grad. Bri standard or C 
Pall Tech N Telecomm. Engineering | 
and have y # ppocteal experience in at least 
one of these fi 
LABORATORY _, 
design and construction of domestic receiver 
rototy J in connection with the work out 
ined a Applicants should possess guali 
Neations the third year standard of the 
Telecomm. Engineering 
staf!’ appointments and good 
salaries be paid to suitable applicants 
who will also be eligible for the Company's 
comprehensive non-contributory pension 


to assist in the 


| scheme 
WRITE giving all relevant information to the 
(4875 | 


Chief Engineer at 
ADIO and 


the above address 
television engineers 
Imhof's 

Islington, 


required 
Service Ocentre 
N.1, al as’ 


| Canonbury 1281 41 


HE MULLARD RADIO 
has @ number of 
Asistants in 
Mitcham factory 
CATHODE Ray Tube Division 


VALVE 
vacan 
following 


Co td 
Technical 
ite 


les for 
Divisions at 


Division 
VALVE Applications & Measurements Division 
GAS Discharge Valve 
& 


PHOTO Electric Cell Division 
IN each field of work vacan¢ 
Production Development and Technical Depart- 
ments. Applications are invited from persons 
holding the General Certificate of Education at | 
Ordinary level in science subjects and at 
Advanced level, and others who possess either 
the Ordinary or Higher National Certificate in 
tlectrical Engineering 
HE posts give an opportunity for further train- 
ing in the electronic field and there are facili 
ties for further study leading to higher qualifi 
ations. There are, in addition, considerable | 
spportunities for promotion in varying and 
expanding fields of electronic wor 
COMMENCING salaries will be according to 
age, experience and qualifications and can be 
onsidered as progressive. There is a Company 
Pension Scheme and Long Service Holiday 
will be 


Plan 
APPLICATIONS in writing. which 
treated with the strictest confidence, should be 
addressed to The Personne! Officer, The Mullard | 
Radio Valve Co., Lid New Road, Mitcham 
Junction. Surrey 
QUOTING reference JPO/TECH,/OEN {489 
ERVICE engineer required for 
Singapore A young single man 
preferred, but good experience with radar and | 
echo sounding equipment is essential 
AN initial two-year term of duty would be re- 
newable by arrangement There are generous 
leave an salary provisions for competent 
engineers and « training pues - tanpee B the | 
company’s products would given fore 
taking up duties abroad 
WRITE, giving full particulars of age ri- | 
ence and salary required, to Box 4800 4919 
ADIO mechanics required for vorkshops 
and flight duties Apply Chiet Engineer 
“9 


les exist in the 


ex 


Eagle Aircraft Services Blackbushe Air 
port, Camberley, Surrey Tel. Yateley 2371 
{ 


ana 
ADIO and/or television engineer required 
for sense one outside repairs, driver, ref 
rience salary expected 
Lt 52. Hall Gate Doncester, 
Fe tScTRioaL SERVICE (EDGWARE) 
require good service engineer, bench and 
outside; clean licence; top salary, permanent; 
congenial.-95, Edgware Rd... W2. Pad. 2542 


RAUGHTSMAN required for detall work on 

Radio Components ply im writing to | 
Manager, A. H. Hunt (Capacitors) 

Bendon Valley. Garratt Lane Oude 18 | 


io 


Lta., 


—TELE-RADI 


STEEL METER CASES WITH ALUMINIUM 
PANEL, SLOPING FRONT 


din, * 4in, * in 
Sin. * Sin. « Sin 
Sin. * Gin, « 12in 


“in. « din. x Dhin 
in, = din, * Din. 
Sin. x Gin. « Sin 
iin. x Gin. « 2pin 


STANDARD STEEL CASES 
— UM PANEL 

Men 14in. « Sin 
i2ia 7 ° 
l4in. = 26 
l4io 416 


19in. = Lhin 


i4in 
iin 
i4in 
ivie 


« Gin, « 9pin. 


i2in. « Sin, x Bolin. ~ 1010 


i4in 
idin 


= Sin. « Bhim 
= lin, x hin. I 


FULLY DRILLED GHASSIS 
WILLIAMSON AMPLIFIER 


GEC. OSRAM 812 AMPLI 
DRILLED CHASSIS 


“PANL” OR PAINT, 


SUNDRIES 
0-15 v. A.C. Meter 
0-30 M.A, Meter .... 
London Channel T.V. ‘Pre-ampiifi 
(1 valve EF42 of equivalent.) 
813 Valve Bases (new) .. 
280 v. 80 mA. a 
40 H. 50 mA. Woden Chokes 
5-pin P/S. Belling Lee, 6 for . 
«pin P/S. Belling Lee, 6 for .... 
E.M.1. Variable electivity LPT Sor 
4K = Colvern 
Potentiometers, 6 for .. 
6K = Colvern 
Potentiometers, 6 for 


em 


HYR2A. New and boxed . 


SMALL STEEL TEST METER CASES 
WITH ALUMINIUM PANEL 


16in. * IDin. * #in. 


18 6.W.G. STEEL CHASSIS 
i7in, = 10tn, « Bie 
17in. « 10m, x Sin 


G.E.0. OBRAM 912 FRONT PANEL 


ACKLE BLACK, 
GREEN OR BROWN, 3/- per tin. 


Preset Wire-wound 
Preset Wire-wound 
2K ae 1S-watt bemaian Potentio- 
“(00.1 eerepaane Transiormer. 


oz, oa Gorton surplus. A a ‘and boxed 
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(1943). 
LTD 


28 


with 
» Sin. 


». x 10h 


m.  2hin, 


FIER 


oT . 


‘pair 


350 v. 60 mA., 6. 
5 v. 2a., Standard Primary 


Mains Transformer, drop through, 
3 634.25 


ALL UPRIGHT MOUNT! 
P20. 200/250 v. Pri. oon 250 v.20 


$ec. 
63%. 24. 


280 v. 120 mia., 6.3 v. Sa 


(1943) LTD 
189 EDGWARE 
LONDON, W. 


Shop hours. 


ELLISON TRANSFORMERS 


250 v. 120 mja.,6.3 v.70. 5. 30. 
Sec. 350-0. 


FULL RANGE OF TELETRON COILS 
Postage & Packing extra. C.W.O of C.0.D 


TELE-RADIO 


Phone: PAD. 4455/6. 


Mon.-Sat. 9 a.m.-4 p.m. Thursday 9 a.m.-! p.m 


na 
m/a., 


CT., 


cT., 


ROAD, 
2. 
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SMITH'S 


of EDGWARE ROAD 


ply a full range of 4-sided Blank 
gauge half-hard aluminium 


now su 
is of t 
(inches) Size (inches) 
x x x 6x 


= 
we 


xxxkxxk RRR & 


xxznRER RRR ERE 
@nveeesenrev 
- 


xxx KERNEN XM EM 


x 
x 
x 
x 
x 
x 
x 
x 
x 
- 


Ocher sizes pro rata plus 2/6 
Keep this List for reference 
Panels cut to any size 4/— per sa. ft 
Special discount for quantities of 
Prices include postage and packing 


H. L. SMITH & CO. LTD. 
187/189 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington 589! 

Hours 9 cill 6 (Thursday, | o'clock) 

Near Edgware Road Stations, Metropolitan & Bakerloo 


and pro rata 
the above 


“DE LUXE 
Vally shrouded 
impregnated 
flexible leads 
loads effected by insertin igs 
pane! Dimensions W al 
‘agin WT: 4 ihe. 6 supp i ‘ 
complete with data 
Primary, To eit siogie 
0,7, (Optimum \lowle tr 
DC. each hall Mare ey 
20,40,°0, oF 150 % 
11 atternati ve ratios from 154 + 

CROYDON +RANSPORMERS 
@ PAWSONS RD, WEST CROYDON 


ouseus B wr rma - pm d €2/15/- 


gin 
mi boxes 


This Transformer provides 


THO 


146, 


v. NU- SWIFT \ 


All Fire Extinguishers ! 
look alike. Please tell us why | 
NU-SWIFT are so much better— | 

BEFORE IT IS TOO LATE! 


Name 


Address 


Post NOW to Nu-Swift Led, 25 Piccadilly W.1 
AHEAD OF THE FIRE FIEND’S VISIT! 


Oy 


VALVE QUALITY AMPLIFIERS 
34 we 16 S.W.G. al. chass.; neg. fdbdk 
vol. and tone controls; A.C. 200-250 ¥ 
voltage panel; 2-40) spkr. socket; new comp 

LAYING TESTED; 87g 6) x 5 x 4hin 


44/2/6. 

INT. OCT. 9 x 6x 4hin 
Carr, 2/6 either 
Gn.8., 47, Arksey 


Doncaster. 


43/196. 
model and state type P.U 
Lane, Sentley, 


| and 


| North 


{ adjusting 


| becoming 


WirELess Worip 


SITUATIONS VACANT 

"Tecnnic AL writers requ ; 
sion instrument manulfact 

mg Nelda 

BOILER house and " 

ion instruments Rada and 

navigation equipment 

AN engineering background 

essentia and applicant 

with at least one of the 

be able Ww write 


other 


ture 
SALARIES are in ac 
and qualificalions but 
scale. The positions are 
able pension and pay 
arrangements, etc., are 
APPLICATIONS, which 
strictest confidence, should b idre 
Personne! Manger, Kelvin Hugh 
Rd., Barkingside, Easex 
OUDSBPEAKER Developmer 
extremely interesting vacar 
Loudspeaker Development Eng 
following qualifications 
(1) THOROUGH knowledge 
electrica macnetic and Apt 
theory underlying io sdspe ake 
(2) BUPPICIENT dra ighting 
the @rect assistance of w 
(5) THE capacity to pursue 
idea to a logical detailed 
ing and supporting experiment 
(4) A mind free from preju 
ception 
(5) THE 


Engineer 


ability to evolve 
with the production facilitie 
APPLICATIONS, initially in w 
clude details of ail training and 
ence and an indication of the 
and should be addressed 
Director Reproducers and 
Prederick Street, Wolverha 


ELAY compact setter required 

experienced with G.P.O..-type 
wages and overtime Excellent 
advancement Please app Key 
Kens Rad 10 


BLEVIBION/RADIO service engineer 

quired, permanent position f ’ 
with progressive dealer, good 
experience Shiefie | 
Abbots Langley, Herts 


ERRANTI, Lid., Moston 
@ number of vacancies ir 
Department arising out of the co 
ress of this new and important 
errant! organization They are 
(1) ELECTRICAL Engineers and 
design groups concerned with 
electronic computing system 
systems, visual display 
research on new technique 
MECHANICAL Engineer to be concerned 
with design problems ising from the high 
speed rotation of discs and cylinders and 
possessing @ sound knowledge of the problem 
arene in such structures due to heating and 
centrifugal effects and with high-precision work 
involved in overcoming bearing and balancing 
problems A knowledge of small motor desigr 
would be an asset 
(5) MAGNETIC 
vestigations into 
magnetic sere 
(4) ELECTR CAL Engineer for 
into special oats supplies and methods of 
apeed control for magnetic drums and for the 
design of synchronising circuit in co-opera 
tion with Computer Circuit 
manent sta appointments 
Application forms from 
Stafl Manager, Ferranti, Ltd 
Lanes, Please quote reference 
Sor 4 
ROCESS Engineer required by Pye 
Cambridge, to be resp nsible 
taining the quality and efficien 
esses connected with the manufacture 
printed circuit assemblies 
A SUITABLE candidete would be aged 2 
years of age. and would have education i 
scientific subjects to G.C.E. advanced leve 
standard, some industrial exper 
of drive and intelligence 
writing Chief Engi neer 
Andrew's Rd., Cambridge ( 
ECHNICIAN required for electronic « 
ment development and testing 
stating previous experience and salary, to J 
Andrews (Electro- h), Lid., Wrafton 
Hartfield Crescent, 58.W.19 
ADIO service mechanics 
(Radiomobile), Lid.. for 
country rite details of exp 
fications to Personnel Officer 
North Cireular Rd., London 
HYSICIST required for 
electronic temperature 
trol in relation to process contr 
personal assistant t 
Guildford, Surrey. district 


Ampli * 
Staff 


mpton 


prefera 
relay f 
prospect 
witch ¢ 


able 
accord 
High 


Manchester 


ine luding 


(2) 


for it 
heads and 


Recording Engineer 
special recording 


investigation 


T } 
Hollin 
cD 


requir 
many 
ence and gu 
Good wood Wo 
N.W.2 
development 
and humidity 


Engineer 


LECTRONIC engineer 
standard required for 
of electronic cirouits in 
field. Commencing salary 
company in North Londor 


YNATRON RADIO require 
vision service engineer 
ence, pleasing personality good 
paoy t~ -] salary in accordance with experience 
Apply Service Manager, The Pirs, Castile Hil) 
Maidenhead Tel. 581) 49% 


of graduate or 
design 
ie 


Expanding 
“Box Pros 


and 


x 
area. 


radio 
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NEW BOOKS 
ON RADIO & TELEVISION 
Practical T.V. Aerial Manual for Bands 
land Ill, by E. Laidiaw 
Radio Control of Model Ships and 
Aircraft by F. C. Judd 9 
Radio Amateurs Handbook A.R.R.L 
1955 31 
Introduction to Colour Television 
by G. G. Gouriet, 72 pages, 12 dia- 
grams, etc 
World Radio 
Johansen 
Practical F.M. circuits the home 
construction. By R. Deschepper 
Radio Engineers Handbook, by Terman 
Valve and T.V. Tube Equivalents, by 
Babani British, U.S.A European 
and Service Types 
Oscilloscope by G 
brary series 
Simple Electronic Musical Instruments 
for th@constructor by Alan Douglas 
New Gfimar Valve and Teletube 
ManualNo. 6 
Fundamentals of Radar by S.A. Knight [5/6 
ALL POST FREE. Write for New List of 
ENGLISH AND AMERICAN BOOKS AND 
PERIODICALS 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (Adjoining Lisle St.) 


4% 


Ar 


9/6 


Handbook, by Lund 
10 
for 


5/3 
54 


5/4 


Zwick, Gernsback 


5/3 
53 


MALVYN ENGINEERING WORKS 


Precision Engineers 
Manufacturers of ; Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 

to specification. 


ngle and Production Quantities. Enquiries Invited 


100 PARK ROAD, WARE, HERTS 


Telephone : Ware 465 


METER 
REPAIR 
SERVICE 


ALL TYPES and MAKES 
Single and Multi-Range 


METERS SUPPLIED FROM STOCK OR 
CONVERTED] TO ANY RANGE 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
329 Kilburn Lane, London W.9 


Tel LADobroke 4168 


DECCA 
RECORD 
PLAYERS 


Standard or L.P 
List Price £12/1/6 


OUR PRICE 
6 ons. 


Packing, carriage, ir 
eurance, ete. 10/¢ 


fitted 


78 ¢.p.m. warlable epeed record players 
centre drive Garrard motors, firr pinug-is 
heads, sapphire styli, Rexine case List price 
£12/1%/5. Our price 66/19/6. Packing, carriage 
uasurance, ete 10/6. 


Send samp for bargain \ts of record players 
RONALD WILSON & Co. 
12, BRIDGE ST... WORCESTER 
1 )0ULRPRN ASM: (00,10 8,01 SAAN AM AMAL 
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Fidelia 
: HAND BUILT 
QUALITY 


UNITS 


MAJOR 
10 VALVE 
RADIOGRAM 
CHASSIS £3284 
ring August we are often quite busy demon 
t high quality enthasiastes 
Callers are always 
an appointment it is 


@ our equipment to 
South Coast 


a can make 
appr 

Fidelia P.M. Tuner 

Pidelia Standard 7-valve model 


Fidelia de Luxe 9-valve model with 7 
vutput 


£13 10 0 
#2112 0 


25 5 (0 
£2710 0 
ive the V.H.F. Frequency 
Helptul details about 
sultable equipment in 
area tuner on request 


watt triode push-pull « 
Fidelia 10 watt amplifier 
Ar m ready to ree 
M ated 


ani particulars of 


transciissions 


{ 
EAN 
SHEN ELPA NES ot 


Peacehaven 3156 


| electronic 


| London area.-Box ™02¢ 


DESIGNERS and DRAUGHTSMEN 


are invited to apply for a number of 


interesting vacancies with 
THE ENGLISH ELECTRIC CO.'s 
GUIDED WEAPONS DIVISION 
at LUTON, BEDS., 
and STEVENAGE, HERTS.. 
as follows:-— 


DESIGNER DRAUGHTSMAN—for lay- 
out of Radar and Electronic equipment 
to be used in ground or airborne 
installation. Experience of miniaturisa- 
tion or potting techniques a useful 
asset. Ref. 2813 


DESIGNER DRAUGHTSMAN—for lay- 
out of Electronic E n 
in Laboratory Measurements and 
Monitoring. Previous experience of 
R.C.S. 1000 very desirable. Ref. 2814. 


JRAUGHTSMAN—for preparation of 
Circuit or Wiring Diagrams relatin 
construction or installation of Elec- 
tronic or Electro-Mec Equip- 
ment. Ref. 2915 


DRAUGHTSMAN / CHECKERS — with 
approximately five years workshop 
experience and at five years 
Drawing Office service, together with 
specialist knowledge in _ Electronic, 
Instrument or Electrical Engineering 
Ref. 2802 


These posts are permanent and offer 
attractive commencing salaries and good 
sromotion prospects to the right men 
lousing essistance can be given in many 
cases, especially to succ ul candidates 
from the Greater London Area. 


Please apply to Dept. C.P.S., 3936/7 Strand, 
W.Cc2 omit, appropriate Ref. No and 
also Ref. 11 


tor, Besson 


fests: 
| ledge, and abi 


Wrmetess Wori_p 


SITUATIONS VACANT 
ADIO and TV testers and fault finders 
Pye, Lid.. Cambridge, have vacancies in 
London and Cambridge for men with factory 
production experience. attractive rates of pay 
and prospects of promotion.Reply to Ref. 124 
Pye, Lid., Personne! Dept.. Cambridge (4968 
EVELOPMENT draughtamen 
interesting and varied work on 
- with lighting equip- 
of moulding techniques and 
roduction methods essentia Progressive posi- 
fons for applicants with initiative and drive 
CONTRIBUTORY life assurance and pension 
fund. Canteen and welfare facilities 
APPLY: Personnel Manager in writing 
B.5845). Ferguson Radio Corporation, Ltd 
Cambridge Rd., Enfield {4014 
XPERIENCED radio testers and inspectors 
~ required for production of ommunication 
and radio apparatus Iso inst nt makers 
wirers and assemblers ' y te appara- 
tus Apply Personne! Boe BE Cole 
lat co Works, Malmesbury, Wi! (0238 
CMICHAEL RADIO, Ltd., Slough, Bucks 
have vacancies from time t time for 
engineers to be engaged on Govern 
ment projects; those wishing to be considered 
are invita to write fully to the Chief Engineer 
Equipment Division (0198 | 
ADIO Development Engineer (Senior) re- 
quired, fully experienced and able to work 
on own initiative Excellent prospects with 
rmanency Pension scheme asteradio 
td., Fitzroy Place, London, N.W 
2628 


ENIOR Transformer Designer 
take charge of design office 
small transformers. power audio 
Excellent prospects for an engineer 
tical experience as wel) as academik 


requi red to 
dealing with 
pulse, ete 
with prac- 
know ledge 

fades 


NGINEER required, able to repair apparatus 
fitted with cathode ray tubes; to work in 
department: also service engineer, pre 
i to travel: the situations offered are at 
staff level, with naion scheme, summer holi 
days arranged fox 4892 [4955 
ENIOR and 
for high fidelity sound 
jects.—Applicants should give full 
qualifications and experience by letter 
Engineer, Pye, Lid., St. Andrew 
bridge 


RAUGHTSMAN for 


reproduction 


modern touolroom, some 
knowledge press tool design preferred but 
not essentia write full details of experience 
age, salary required etc or telephone for 
appointment. —Goodmans Industries Lita 

Lancelot Rd., Wembley Tel, Wembley 1200 
(4858 


ETHODS engineer required for interesting 

progressive post in capacitor firm in 
London; revious capacitor experience 
necessary but training to O.N.C. standard 
desirable.—Please write giving details of ex 
perience, age and salary required to 


ALES.—Electrical Relay Manufacturers 
bers of large industrial group 
engage a really competent man to handle top 
level sales activities..Write in first instance 
stating full qualifications, to Managing Direc- 

& Robinson, Ltd Harlow, Essex 
(4a32 
required 


mem 
wish to 


LECTRONIC Laboratory Assistant 
for experimental work and electrical 
—- superannuation scheme; write, 

age, Qualifications and/or experience 
and  * required to—Personne! Manager 
Telegraph Condenser Co Lid., 
w 
LECTRONICS: technical author for instruc- 
tion books on electronics and radar sub- 
sound practical and theoretical] know- 
Pity to write good English essen- 
tla author experience preferred, but engi- 
neers with suitable literary ability considered 
London area.—Box 4589 (4867 
H. HUNT (Capacitors) Lid require 
Draughteamen. preferably with mechanical 
and electrical experience, for work on special 
purpose machines Write giy'ng age gy ' oy 
vious experience to Personne! anager, 
unt (Capacitors) lt Bendon Vaiiey 
Wandeworth, 6.W.14 {0057 
ECHNICAL Publications —Electronic Deve- 
lopment Engineers, Senior and Junior 
with a leaning towards Technical Writing to 
undertake the preparation of Instruction 
Manuals for Radar and like projects. A work- 
ing knowledge of Pulse Circuitry and Micro- 
wave Techniques essential 
SENIOR Illustrator required. with experience 
of preparation of circuits, block 
repective and exploded views 
ull details of experience, age. etc 
Personnel Manager. The Genera! Electric Co., 
Brown's Lane. Allesiey, Coventry 

RANSPORMER Designer required for de- 

development prpjects fre- 
quene wer transformers 
oal- filed units, etc Apply 
na and experience to 
Manager (Ref. RG) 
Ltd., Brown's Lane 


Garratt Lene 


Apply. giving 
the 


stating 
The Personne! 
The General Electric Co 
Al.iesley. Coventry [0260 
YE. Ad. Radio Works, Cambridge, invites 
applications for positions as technica! 
authors and illustrators for the comptiance of 
maintenance handbooks dealing with radio 
ages ment, applicants must possess command 
oO nglish and some technical knowledge 
Applications in writing to Assistant Personne! 
Offcer (4 


required for | 
aircraft | 


(quote | 
at 


‘unior design engineers required | 


diagrams, | 


GILSON 
TRANSFORMERS 


No flight 9 
of Fancye 


The vibration 
laboratories use Gilson Trans- 
formers for aircraft fatigue 
testing, account of 
their completely reliable 
performance 


foremost 


on 


under 
service 
We 
fact 
claim to have 
helped 


arduous 
conditions. 
can in 


To Make Flying Safer 


Gilson Transformers are made 
for all electronic uses and include 
Service Approved tropical types 
as well as types for small power 
engineering and amateurs. 


List Prices for the 


MULLARD 5-10 AMPLIFIER 
Mains Transformer Ref. WWO74\A £3.0.0 


Output Transformer Ref. 696A /8K 
and 696B/6K each £2.7.6 


OSRAM 9/12 AMPLIFIER 
Mains Transtormer Ref. WO7148 £3.0.0 
Output Transformer Ref. WO710 £2.12.6 
Choke |OHy. 150mA. £1.15.0 


Please write for descriptive leaflet. 


‘R. F. GILSON LTD. 


| 11a ST. GEORGE'S RD., WIMBLEDON, 6.W.19 


Phone: WiMbiedon 5695 
MAKERS OF NEON SIGH TRANSFORMERS 


Specialists in the design and manufacture of small 
transformers for power and audio frequencies. 


Contractors to Admiralty, ete., A.1.D. Approved 
Si MEE 


CONVERTOR TYPE 26. for conversion 
from channel 3 to channel |, complete with 
self-contained power supply unit and vocally 
enclosed in a handsome, well finished steel 
case, Price complete, €11/17 

Also available in chassis form less HT supply 
but including mains operated heater supply 
for inclusion in receivers. Price complete, 48, 
CONVERTOR TYPE AC 4 For weak 
signal areas. Price complete, £15/15/- 

(Leaflets on request.) 


SPENCER - WEST, 
Quay Works, Gt. Yarmouth. 


Telephone: 3009 


"Grams: Spencer-West, Gt. Yarmouth 


BRIGHTON TERRACE. LONDON SWO 
Phone BRixton 496! 
(3 tines) 


“HI FI’ ENTHUSIASTS 
PLEASE NOTE! 


The new Tannoy Loudspeaker known 


“G. R. F. Enclosure” is 


demonstration at 


WEBB’S RADIO 
14, SOHO STREET, LONDON, W.1 


as the on 


Its superb reproduction (and appearance) 


fully justifies the price of £95 


“Approved 


TRANSFORMERS 
of all types up to 25 KVA tor Single or Three 
hase operation, Phase Conversion, etc 
MAINS 
and Special Purpose Transformers for 
Radio Equipment; Chokes, etc 
COILS 
for Contactors, £.M. Brakes, Air Valves, etc., 
Coil WINDINGS for all purpoves 
SOLENOIDS 


for A.C. and D.C. Operation 
W. F. PARSONAGE & Co., Ltd. 


INDUCTA WORKS - Park Rd : Bloxwich « Walsall 
Telephone: BLOX 66464 


Output, 


and 


Wire.tess Worip 


SITUATIONS VAGANY 
IR MINISTRY Te Se 
Ill). The Civil servi ce Comm ssioners in 
piications for . N 
aintenance 


industrial experience 
the electronic 


in Telecommunicat 
equivalent, or roduce evidence of ¢ 
standard of techni wi education 
STARTING salary £5530 (wor 
25 w £590 (women £564 
maximum £680 (women & 
being improved 
Promoti on 


om Enginee 


quoting 
c 


rms must be returr 


| free 


| «5) 


ESIONER draug! 
factory in Bout 
perienced in surface 
design for comme 
preferred; free air 
accordance with s 
reply to Box 4926 
ECHNICAL 
quired for 
handbooks and 
television tranam 
ment; should have 
and be able to write 
accurate descriptions 
TELEVISION engineer 
writing may also be cons 
this work, salary commensurate 
tions and experience 5-day 
aoe in operation 
ties ppl Chief Engineer 
} ra Road Cambridge 
A eran: engineers requ 
munication deve tlopm ent 
pects for men witt 
commencing salary 
perience Apply 
erience etc 
Ad., Ref, 744/20, Woolw 
NSPECTOR required t& 
for test and inspect 
ment, adequate technica 
to j minimur 
prospects advancemen 
ny Riviin Inet tu 
"ark Villas, London, N.W 
ECHANICAL developme 
qualifications to @ 
standard, required for w 
vision receiver detail 
light mechanical eng! nee! 
Chief Engineer. Py Lid 
Cambridge 


NGINEERS 


auth 
the 


Ore 


and 
Pye 


required 


shi area 
studies 
the ets 
om 
advancement 
posts 
(1) One senio engineer 
group studying initially 
(2) One senior eng neer 
group engaged initially 
rimenta! study 
PLICANTS wh 
equivalent, should 
perience in research 
although not necessar 
above Commenc 
fications and exper 
£1200 
Pour engineers 
APPLICANTS should preferat 
or H.N.C. and heve had 
electronic devel« pment 
according to qualification 
the range £700 to £900 
Pour draughtsamen t« 


scope 
action 
Vacan 


charge 
1icro 


take charge 
mathermat 


lence 


and experience 


on the above 


work 


instrument makers to vork on the 


manent and fa 
rance and i 


positions are pe 
are available for company insu 
annuation. Please reply n confidence, giv 
full details of qualifications and experience 
Rox 4625 ' 


ENIOR and junior electrical and mechar 

draughtsmen ulred the elect 
drawing office of Thomson -H 
Company, Blackbird Leicester 
apply in writing to Drawing 
British Thomson-Houston Company 
Rugby, giving details of age. experience. e! 


IRCRAFT 
Co.. Ltd 


radio aérials.Gloster Alr 
Gioucester. have a vacancy r 

an electronic engineer (H.N.C. or equivalent 
to work on the development SUDO ease 
aerials for aircraft: the work involves eoret 
eal and practical knowledge of measurer 
from “HF.” to “xX bands and of the pr« 
perties of different types of suppressed aerials 

SMALL iaboratory is being established 
the work. an elementary knowledge of air< 
design and construction would be an advant 

Applications, stating age. previous emp 
and experience, et shoul be address aed 
‘the Employment Officer 


ents 
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This UNIQUE BENDER 


a 
, 


Quickly and Accurately Forms 
Channels, Sections, Boxes, Lids, 
Tanks Brackets, Clamps, 
Shrouds 
Electronic and Electro Medical 
Used by leading Radio Manufac 
Invaluable to Servicing E.ngineers, 
Hospitals, Universities and Research Workers 


Angles 
Trays Chassis 
Clips 
Chemical 
apparatus 
turers 


For 6 page Folder write to:— 


A. A. TOOLS ™ 


197a Whiteacre Rd., Ashton-u-Lyne 
tool bears this mark 


Every genuine A.A 


THE 


“Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


ENT APPLIED FOR 
‘WATTS 


Recording and Reprodurtton 


From cCecit €. 
omaultant and Engineer 
Oakleigh Grange, High Cross, nr. Uckfield, Sussex 
r your local dealer 
Price 18/6, plus 6/2 purchase tax 


SERVICE ENGINEER'S 
FIRST CHOICE 


YOUR METER DAMAGED? 


© Leading 


Electrical 
Instrument 
Repatrers 
wo the 
Industry 


ontractors to the Ministry of Supply and Genera; Post Office 
Repairs by skilled craftemen of all makes and types of 
Voltmeters, Ammeters, Microammeters, Multirange Test 
neters, Klectricai Thermometers ording instrumenta, 
ote Quick deliveries—-for speedy estimate send defective 


gam. |. CLASERE CO.LTD. 


Electrical instrument 
96.100 ALDERSGATE STREE ect cl 
(Tel MONarch 6822) 


poet to 
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FERRANTILTD. 


LONDON COMPUTER LABORATORY 
The Company invites applications 
for important positions in a new 
and rapidly expanding DEVELOP- 
MENT ESTABLISHMENT IN 
THE LONDON AREA from 


ENGINEERING DESIGN 
DRAUGHTSMEN 


Mechanical and Electrical) 


age 25-40 for work on commercial 
and Government projects. The 
positions offer ample scope for 
initiative and eventual advancement 


to 
ENGINEER STATUS 

in the Engineering Design Group. 

The work is in the Ldewine fields: — 

1. Process and Manufacturing Auto- 
matic Control Equipment, in- 
volving servo-mechanisms, gear 
systems, clutches, etc. 
Experimental and Production 
Machines for automatic and 
semi-automatic circuit assembly. 
Analogue and Digital Compu- 
ters. 
Computer Constructional tech- 
niques. 
Magnetic Recording Equipment. 
Digital Conversion Mechanisms. 
Circuit Design and Layout En- 
gineering. 
Information Mech- 
anisms, 


Storage 


Desirable qualifications are posses- 
sion of Higher or Ordinary National 
Certificate, or equivalent, some practi- 
cal workshop experience and experi- 
ence or interest in one or more of the 
above fields. 


A staff Pension Scheme is in opera- 
tion. 


Salaries will depend on age, 
qualifications and experience but 
will in general be based on excellent 
scales. 


Application forms from Mr. T. J. 
Lunt, Staff Manager, Ferranti, Ltd., 
Hollinwood, Lancs. Please quote 
reference WSE/10/3. 


| engineers or 


| experience with » 


Candler 


MORSE CODE Training 


COURSES fer BEGINNERS 
and OPERATORS, also 
GP ECIAL COURSE for passing 


the GPO. 


Send for the Candler 
BOOK OF FACTS. 


it gives detoils of all Courses 


Fees are reasonabie 


Terms ; Cash or Monthly Payments 


THE CANDLER SYSTEM CO. 
(S5W) 52> ABINGDON ROAD, LONDON, Ws 
Denver, Colorado, USA. 


System Co. 


Morse Test for 
securing an AMATEUR'S 
TRANSMITTING LICENCE. 


| Ordinar 


Wiretess Worip 


SITUATIONS VACANT 
RAUGHTSMEN required for development of 
clectronic equipment for M.o.8. and similar 

contract work. Applicants must have experi 
ence in this field. Permanent and progressive 
positions offered to enthusiastic men. Salary 
commensurate with qualifications demanded 
Contributory life assurance and pension fund 
Conteen and welfare facilities 
APPLY writing to Personne] Manager 
(quote B.3646), Ferguson Radio Corporation 
Ltd Gt. Cambridge Rd., Enfield (49015 
RAUGHTSMAN (junior) required for power 
capacitor work at New Addington, Surrey 
good prospec 
scheme 


writing stati ex ght 
required to ag ee. Ofiicer 


(Capacitors), Lid., Rendon Walley Garratt 
Lane, Wandsworth, 8 W.18 {0060 


ALES engineer required by 
ts manufacturer: these components 
are ing used by leading radio and television 
manufacturers, and experience in this field: is 
desirable; H.N.C. or equivalent an advantage 
the successful applicant will be based on 
London West End office. current driving licence 
necessary.-Apply Box 4854 |4925 
LECTRONIC engineer required for strain 
gauge department to assist in maintenance 
and development of equipment for the measure- 
ment of vibration and 3 stress in helicopters and 
fixed-wing aircraft: applicants should be of 
degree standard and should write tw the 
Personnel Manager, The Pairey Aviation Co 
Ltd, Hayes, Middlesex, under reference R.D T 
TT MULLARD RADIO VALVE CO 
has a number of vacancies for 
physicists to undertake 
research work in the applications of transistors 
and kindred devices The field offers oppor 
tunities for original work and at times require 
considerable ingenuity Purther advanced 
studies and publication of results is encouraged 
IT is intended that the posts will eventually 
carry considerable technica! responsibility 
expanding organisation. For this reason 
ecants should possess @ good Honours degree and 
some previous experience or alternatively. a 
real interest in electronics would be an advan 


tage 
COMMENCING salary wi be according 
individual qualifications and experience and 
will provide progressive remuneration for in 
creased responsibilities. Applications in writing 
which will be treated in confidence, should be 
addressed to Mr. J. F. Gogarty, Personne! 
Officer, The Mullard Radio Valve Co., Ltd., New 
Rd., Mitcham Junction, Surrey, quoting refer 
ence H.1 (4n44 
ENIOR Electronic Engineer required for the 
development of a new project ancillary to 
the commercial use of large-scale electronic 
computers in the LEO project of J. Lyons & 
Co., Lid, The starting salary will be in_ the 
range of £800 to £1,000 according to q' ualifica 
tion and experience...Write. giving full details 
to Control Office, Cadby Hall, London 


OUNG men required for assembly 

and testing of electronic aparatus 

jentific instruments an advan 
ac hoo education must have 
scheme 


electrical com 


tage. technical 
completed National Service 
5-day week, canteen, Camden 


| salary according to age and exper 


apply. stating age and experience 
Dymormer’ engineers 
facturer of domestic radio and 
equipment invites applications from 
with experience in this field for respon 
yositions in the laboratories Those 
interested should write, giving brief details of 
qualifications and experience, to the Personnel 
Manager (Ref. DE), Box 4594 [4872 
ECHNICAL Sales Assistant with experience 
preferably gained in the wholesale trade or as 
manufacturers representative ot marketing 
radios, televisions. cinema equipment and allied 
items, is required by an old-established British 
company in Banekos $76 education and ap 
arance, age 25-27 vite with full particu 
ars of previous experiern ) Box JN 152, o 
95, Bishopsgate, London "et (aos3 
LECTRONIC ‘electrical engineer required by 
London manufacturers of radio components 
to take charge of measurements laboratory 
and test gear design. experience of measure 
ments either capacitor inductors or telecom 
munication cables an advantage, salary range 
£750 to £900. compar rapidly expanding 
Write details of experience, qualifications. age 
and present salary Box 456 {4661 
AINTENANCE technician required by the 
National Film Board of Canada for duty 
in sound recording studios in Ottawa and Mon 
treal Applicant must have had several years 
experience in either Pilm Broadcasting or Re 
cording studios and should be familiar with 
transmission testing of audio equipment. Salary 
yearly contract with alr tranaporta- 
Box 4998 (4978 
A’ The manufacturers of Avo electricai 
and electronic instruments invite applica 
tions from young met having com pleted 
National Service, for a post of Assistant Tech 
nica! Sales Engineer Applicants must have 
Nationa! Certificate, City and Guilds 
dio 1 or similar qualification, and will, in 
addition to other duties. be expected tw take oa | 
special interest in data relating to receiving | 
vaives.-Applications to Mr R z Hil} 
Acweeco, 4 estminster, London, 8 W.1 
or Tel. Victoria 53404 4951 


a leading manu 
television 
qualified 


} 


CWO os COD ° “TEL: GRA 6677 


TRANSFORMER SALE 
MAINS POWER. 325-0-325, 500 ma 


év. heater @ 5 amp., 4 v. @ 5 amp., 4v 
5S amp. isolated. Extra isolated winding for 
2v. or 4v. tubes. 29/6 plus 2/6 post. 


MAINS E.H.T. Sky 
200-250v primary 


MAINS. 
80 ma. 
post 

MAINS. 350-0.350v. 4v. and 4v. heacers 


80 m.a. 200-250v. Primary. 3/9 plus 23 
post. 


MAINS, 350-0-350v. 12v. and 4v. heaters 
60 m.a. 100-250 Primary. ideal auto trans 
5/9 plus 2/3 post 


HEATER TRANS. 200-250v. primary 
either 4v. or 6v. 12/9 pius 1/9 post 


O.P. TRANS. 42.1 


salvage guaranteed 


and 2v. heaters 
29/6 pius 2/6 post 


350-0.350v. év. and Sv. heaters 
200-250 Primary. 9/9 plus 23 


ratio 2-5 ohms 
2/- plus 9d. pow 


©.P. Salvage standard 2-5 ohms matching 
1/9 plus 9d. post. 


CHOKES. 250 ma. 5 Henrys salvage 
guaranteed, 10/9 plus 1/9 


CHOKES. 250 ma 
10/9 pius 1/9 post. 


CHOKES 8 ma. 
6/9 plus 1/9 post, 


CHOKES. 60 ma salvage guaranteed 
4/9 plus 1/9 post 


COIL PACKS. 9/9 
LF.'s, Pose 1/3 


T.V. TUBES 4° Wide Angle @/10)- 
6 months’ guarantee. 


T.V. TUBES. 17° Wide Angle £12/10/-. 
6 months’ guarantee 


T.V. TUBES. 12° Round 65, Well-known 
make, 6 months’ guarantee, other makes 
3 months’ guarantee All tubes are plus 
15/6 ins. carr 


1124 VHF RECEIVER 17/6 complete 
with 6 valves. Ex W.D. good condition 
6 channel switching. Receives T.V. sound 
police, fire and amateurs 30.5 to 40 me's 
LF. 7 mej/s. Post 2/6. Drawing and con- 
version data tree with each set 


1125 VHF RECEIVER. 79 complete 
with 2 valves New and boxed This 
receiver requires a little modification vo 
put it into service 


RF. UNIT 24 12/6. New and packed 
Tuning 20-30 me/s, Including 3 vaives 
Post 2/- 


SPEAKERS. 109. &. 6. S or 1h" 
unrepeatable offer Sed. P.M. 2-5 ohms 
+9 post with OF, 13/9, 


SPEAKERS. 29 & ME Field 1K 
2K. and SK ohms or with OP. Trans 
4/9 plus 1/9 post 


RADIO-GRAM CHASSIS ”? 
cluding L. Speaker, 5 vaive s/het., 
band, A.C. mains complete, jes 

All used, tested, guaranteed 

ings with orders. Post 4/6. Knobs (set of 
four) 1/6 extra 


RADIO CHASSIS. 79. AC. or un 
versal, whet receivers, less valves, dial 
and electrolitics. Otherwise believed to be 
in working order, NOTE: Our @ ME 
speaker fics some of these sets. We match 
on request with order, FP. & P. 3/6 


RADIO CHASSIS. 14/9 As above with 
three band coil packs 465 ifs All 
used bargains. P&P. 3/6 

244. stamp only for complete catalogue 


salvage guaranteed 


salvage guaranteed 


3 band, including 
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ELECTRONIC ENGINEERS 


The British ‘Tabulating Machine 
Co., Lid., Letchworth, Herts, manu- 
facturers of “ HOLLERITH” high 
speed punched card accounting and 
statistical machinery, offer excellent 
prospects to men wishing to find 
employment on the application : of 
Electronics to CALCULATING and 
COMPUTING MACHINES 


This is an expanding and progressive 
organisation, employing over 5,000 
personnel under congenial working 
conditions 


Qualifications required include a 
University Degree in Electrical En- 
ineering, Physics or Mathematics, 
fligher National Certificate or 
equivalent 


Salaries will be commensurate with 
experience and qualifications. Housin 
assistance may be given. Pension Fun 
Write giving personal history to the 
Personnel Superintendent, quoting Ref 
wwyis 


LOCKWOOD 


makers of 


Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowland Rd., Harrow, Middlesex. Byron 3704 


RADIO & TELEVISION COMPONENTS 


wr rT A PROMPT & EPPFICIENT 
ORDER SERVICE 

VIEW MASTER’ & “TELE. ~KING"’ specialists 

Easy terms available. Stamp (only) for lists 


JAMES H. MARTIN & CO., 
FINSTHWAITE NEWBY BRIDGE, 
ULVERSTON, LANCS 


|} and prepared to travel! abroad 


SERVICE 
SHEETS 
One you re- 
quire in dozen 
assorted. 


Physicists and Electronic Engineers 
are required for the Chemical & Metallur- 
gical Division of the Plessey Co, Lid 
Attractive posts are available for junior and 
Senior grades in new, well equipped and 
expanding Physics and Electronics Labora- 
tories 

Applicants should be interested in the de 
velopment and application of semiconduc- 
tors, electrical ceramics, magnetic materials 
or electrolytic capacitors 

Positions offered are permanent and pension- 
able and offer considerable scope for 
creative work. Salaries will be generous and 
commensurate with qualifications and 
experience Write in confidence to the 
Technical Manager, The Plessey Co. Lad., 
Towcester, Northants 


| stating 


Wiretess Worip 


SITUATIONS VACANT 
JNGINEERS required for 
components and 
Work involves electrica 
Commercial or Services 
or telecommunicat ions 
Possession of HL.N.C. ot 
Diy. in writing, tating 
and experience. to The 
Lid., Brown's Lane, Alle 
SENIOR mechanical designer 
by @® Midlands manufacturer engaged 
the complete engineering and productior 
variety of electronic products — First-class 
with experience of design work 
engineering field are invited 
brief details of career and lification 
the Personnel Manager (Ref 8.M.D.) 
4595 I 
plzers rpoMic Engineer with good knowledge 
measuremente ene interference 
8 required for work in connectior 
with measurement of radio and television ir 
terference; superannuation scheme, write giv 
ing full details of age, qua rience 
and salary required to anager 
The Telegraph = Re, Co North 
Acton, W 4722 
ECHNICAL Representative required for the 
Northern Counties by Advance Component 
Lid., Marlowe Rd,, Waithamstow, London, E.17 
Applicants must have comprehensive knowledge 
electronic test equipment, previous commer 
cial and selling experiences and be illing 
reside on the territory (car provided) Apt 
in strict confidence, giving full persona! hi 
to Mr. J. H. Head, General Manager 
RAUGHTSMAN for interesting work 
panding new division of the company 
knowledge of mechanical engineering and 
shop experience will be an asset Some 
que ifications preferred but not essent 
ull details of experience, age, salary required 
etc., or telephone for appointment Goodman 
Industries, Léd., Lancelot Rd Wembley Te 
Wembley 1200 4857 
X-SERVICE radar and radio technicians are 
invited to apply for posts as test engineer 
for work on radar and other electronic pro 
ducts of a large Midland manufacturing orgar 
ization; further training will be given where 
necessary; 5-day week; excellent prospects 
Apply, giving details of experience to date, to 
the Personnel Manager (Ref. E.6.R.), Box 
¢ 


§ {4870 
HERE is a great future for qualified radi 
television and electronic engineers; thi 
YOUR opportunity to train for a well 
career Institutes offer a 5-year course 
in telecommunications engineering commencing 
September 14th: on successful completion er 
loyment is assured.Pull details from E.M 
natitutes, Dept. WW56, 10, Pembridge Square 
London, W.2 7 
UNIOR Rectrontc Engineers / Radio 
anics wanted for installation, maintenance 
and operation small radio transmitting stations 
and abroad; candidates must have good 
training in radio and some industr 
experience; must be single and medically 
excellent pre 
pects; U.K. salary up to £500 after trai « 
and very much more abroad Write Box 4017 
ANGKOK.—Eastern merchants require sales 
man for well-known makes of radio, also 
electrical equipment Good technica back 
ground essential knowledge stock-keeping ar 
advantage. Age about 25: bachelor: annua! i 
rements; cost-of-living allowance provident 
fund; pension scheme; free accommodation and 
passage. —-Write Box 1428, c/o Abbotts, East- 
cheap, London, E.C.5 (4946 
I'v and radio chief of test; progressive posi- 
tion offered in a North London factory 
with experience of production testing 
qualifications to include 
Ill or equivalent, substantia! 
rience and established ability to 
experience of test equipment de- 
fa or ga desirable substantia 


TY and pros romotion 
1 A Het vs Pye, 


td., Personnel 

ry pestentcians 

Aerad td or OVersens service; perma 
nent and pensionable positions, inclusive salary 
from £894 per annum to £1,575 per annum 
tax free, according t marital status free 
accommodation; kit allowance; free air fares 
generous U.K. leave...Qualified candidates t 
whom replies only will be sent please 
quoting RT to Personnel Officer, 40, Park 


ificati ms, ex 
,eTson nel 
L 


pa 4 


Dept 
Ca 14969 


required by Internationa 


TEWARTS AND LLOYDS, Lid 
cles in their iron and steel 
Northamptonshire. for maintenance inatrun 
mechanics, where the town, with modern h« 
ing. is rapidly expanding and orospects 
obtaining a house are good: full instru 
apprenticeship or five years’ experience mair 
tenance electrical or mech anical nstruments 
essential.-Apply to Labour service Office 
Stewarts and Lioyds, Lid.. Corby A835 
ADAR and Telecomms — Service 
required by British firm in Aden Appi 
cants should have at least 5 years’ experience 
in marine radio and radar servicing and prefer 
ably some experience Ex-technica 
officers and senior NCOs from , 
are particularly invited to apply 
modation, medical attention 
passages for wife and family Commenter 
salary is dependent upon qualifications 
experience but would not be less than £1,000 
per annum. Pension scheme —Apply in writing 
nationality, persona! details, education 
to Box 447 4441 


have 
works at Ox 


engineer 


and experience, 


AuGusT, 1955 


SENIOR ENGINEERS 
are required by 
ENGLISH ELECTRIC 
CO., LTD., 
at LUTON, 


THE 


to devise equipment and/or 


direct activities to 


the effects of 


investigate 
vibration and 
other environmental conditions 


on Guided Weapons. 


Experience in this field is un- 
necessary but applicants should 
Degree or H.N.C. 
had some 


possess a 
and preferably have 
experience in the Electronic 
Industry. Housing assistance 


can be given if required. 


Please write stating age, 
qualifications and experience to 
Dept. C.P.S., 336/7 Strand, 
W.C,2, 


Quoting Ref. 1000G. 


“The Chemical & Metallurgical Divi- 
sion ** of the Plessey Co. Ltd. is engaged in 
the development of interesting new pro- 
jucts for the electronics, radio and 
r.V. industries 

Physicists and Electronic Engineers are 
required for development, applications and 
instrumentation work on semiconductors, 
electrical ceramics, magnetic materials or 
electrolytic capacitors 

Attractive posts are available for junior and 
senior grades in new, well equipped and 
expanding Physics and Electronics Labora 
tories 

Positions offered are permanent and pen 
sionable and offer considerable scope for 
advancement. Salaries will be generous and 
commensurate with qualifications and 
experience 
Write in 
Manager, 
Northants 


Technical 
Towcester, 


confidence to the 
The Plessey Co. Led., 


The Plessey Company Ltd. 


Vacancies exist in new, well equipped and 
expanding laboratories of the Chemical 
& Metallurgical Division for junior and 
senior Physicists and Electronic Engineers 
with progressive ideas. Experience in any 
of the following fields an edvemane 

Magnetic measurements 

Acoustics 

Piezoelectricity 

Design of electronic apparatus 

Radio interference suppression 

Design of electromagnetic devices 
Positions offered are permanent and pen- 
sionable and offer considerable scope for 
advancement. Salaries will be generous and 
commensurate with qualifications and 
experience 
Write in 
Manager, 
Northants 


Technical 
Towcester, 


confidence to the 
The Plessey Co. Ltd., 


AuousT, 1955 


ELECTRONIC ENGINEERS 
are required by 
THE ENGLISH ELECTRIC CO., LTD., 
to fill vacancies in the Company's 
Laboratories at 
LUTON and STEVENAGE 


|. SENIOR MICROWAVE ENGINEER 
Applicant should have a good theore- 
tical background to degree standard 
and experience of design or engineering 
of microwave equipment. ie work 
includes investigation of new methoas 
of construction with a view to miniaturi- 
sation and weight reduction. 


SENIOR ENGINEER—to lead a 
group of engineers in the development 
of specialised electronic test gear. 


SENIOR ENGINEER—for work on 
general circuit development, with sound 
fundamental hnonted ec of electronics 
and the ability to soely it 


SENIOR INSTRUMENTATION EN- 
GINEERS—with a degree or H.N.C 
and experience of the design of equip- 
ery or use in the instrumentation 
field 


SENIOR RADAR AND ELEC 
TRONIC ENGINEERS—for develop- 
ment and field and flight experiments 
of radar equipment. Degree or H.N.C. 
standard pre erred but applicants with- 
out these qualifications but with a 
wide experience of this work considered 


SENIOR ENGINEER—for missile 
lemetry installation plannin Appli- 
ants must be familiar with existing 
elemetry systems and measuring tech- 
niques, suitable to a man with trials 
experience, 


JUNIOR ENGINEERS AND 
LABORATORY ASSISTANTS—are 
required to assist in the above work 
Vacancies also exist for Junior Staff 
with experience of, or an interest in 
Microwaves 


Housing assistance may be given in some 
Ccascs 


All the above posts are permanent and 
progressive and pensionable after qualifying 
period, attractive salaries are offered to the 

essful applicants vo to 
Dept. C.P.S., 3536/7, Strand Ww 


1260EB 


su 


Quoting Ref 


TELETRON SUPER INDUCTOR COILS 


cea 


PERRITE ROD AERIALS 
on high permeability Ferroxcube rod 
wave 8/9. Dual wave 12/9. 
Type HAX. Selective 
crystal diode coil for tape 
and Qualic amplifiers 
Litz wound 


Wound 
Mec 


um 


(as 
Transistor 
etc, etc 


matched pairs 
trated) 7/- pr 
coils —1.F.T"s, 
pie from leacing stockists 
stamp for complete data and circuits 
THE TELETRON CO. LTD 
166, Nightingale Road, London, N.9. HOW 2627 


| Vious experience and 


Wiretess Wor_p 


SITUATIONS VACANT 
IGH-DEFINITION FILMS invite applica- 
tions by television development engineers of 

degree standard for a number of posts in the 
interesting new field of electronic Alm making 
applicants, who must have had television ex 
perience, will paid a salary in the range 
£500-£1 200 according to qualifications and ex 
perience..Apply Chief Development En«ineer 
High-Definition Pilms, Litd., 96, Highbury 
Park, London, N.5 f 
T. & E. (BRIDGNORTH), Lid 
north, Shropshire (subsidiary of Auto 
Telephone & Electric Co., Ltd.) engaged 
development and manufacture of radio 
munications equi ipment require “a jyualified 
engineer to specialise in transistor applications 
Salary according to experience and qualifica- 
tions. Company superannuation scheme; 5-day 
week Apply with full details to Chie! 
Engineer at Bridgnorth [4885 
S NIOR checker required for drawing office 
staff of approximately 20. Duties to include 
checking of commercial and M.o.8. contract 
drawings of electronic equipment Excellent 
opportunity for the older man Contributory 
life assurance and pension fund 
Canteen and welfare facilities 
writing Personne! Manager (quote 
Ferguson a Gerperation Ltd 
bridge Rd 
C BRITISH THOMSON -HOUSTON 
Ltd., has a vacancy in its research labora 
tory at Rugby for a qualified electrical engineer 
or physicist for work on radio interference 
problems; the work covers investigation of the 
mechanism, measurement and suppression of 
radio interference over a wide and interesting 
ot spplicants should write to 
i Research, British Thomson 
rt ag Co., Ltd., giving their age and qualifi 
catio and quoting the reference RIS (4695 
ENIOR and junior Geeign draughtsamen reqd 
for interesting work in connection with elec 
tronic equipment commercial radio and tele 
vision and/or light electro-mechanical engi 
neering; London area the positions vacant 
offer ample scope and opportunity for future 
advancement to men of good ability; a high 
salary will be paid to the selected candidate 
all recognized staff privileges available 
Please reply, giving full details of experience 
to Box 9. (4773 
AINS RADIO 
development 
good knowledge of 


vacancle 
for men 


have in 
department 
radio and television circuits 
and their practical application; the work will 
include the design and construction of radio 
and television receivers test gear and 
should prove very interesting to those with a 
flair for experimentation; good salary, progres 
sive staff positions Please apply to the Per 
sonnel Manager, Mains Rad Gramophones 
Ltd., 359, Manchester Rd., Bradford 4925 
ADIO end television service manager re 
quired, 10 miles from Manchester main 
agencies applicant must have had similar pre 
be able to take complete 
engaging hig own 
permanent post with pro 
torship in private company sa 
ennum rising to £1,000 Ne 
provided; successful applicant 
t purchase own house 
confidence, to Box No 5 
HILIPS HAMILTON WORKS 
vacancies for electrical! laboratory 
least ordinary Nationa tificate 
valent Cit & Guild (telecommun 
standard; the work consists of the cons 
calibration and maintenance of electronic test 
gear as used in the field of light current en 
gineering Applications stating qualifica 
tions and experience to the Personne! Manager 
Philips Hamilton Works, Ltd Wellhall Road 
Hamilton, Lanarkshire {4945 
ALES correspondent required by The Tele 
graph Condenser Co., Lid., North Acton 
ws Applicants must be experienced in con 
ducting semi-technical! correspondence, submit 
ting quotations and generally dealing with 
customers now ledge electrical /radio 
industry an sdvantege not essentia 
Superannuation scheme up to 55 year of age 
Write, giving full detai of experience. age 
and salary required to Personne! Manager 
C.. Lid... North Acton, W.5 A 
PPLICATIONS are invited from senior pro 
ect engineers with a «specialised knowledge 
of the manufacture of electrical and mechanica 
products applicants § should a «ood 
practical! engineering backer a sound 
technical experience of too! design and plan 
ning and be capable of putting new projects 
on @ sound production basis: these vacancies 
offer excellent opportunities to men seeking 
permanent and rogressive positions London 
area Applications, which w be treated in 
confidence, should give fu details of experi 
ence and salary required and be addressed to 
Box 4595 [4927 
IR MINISTRY requires scientific officer 
(male) at R.A.P. Station near Maidenhead 
Berks. for operational research duties, theo- 
retical studies and development work in 
field of communications and wenera! electronic: 
Qualifications: Pirat or Second Class Honours 
degree in physics or electrical engineering, or 
equivalent Salary: Within ranee. £407 106. to 
£245. Post unestablished with possibilities of 
establishment through the Civil Service Com 
mission for successful candidate whilst remain 
ing under age 41 Opportun ties for promotion 
to higher grade nosts of aff of Scientific 
Adviser to Air Ministry Replication forms 
quoting A113/5A. trom MLNS Technical 
and Scientific Register (K). 26, King S&t.. Lon 
don, 6.W.1 {4840 


and 


10 


control, 
sary 


Lid 


of at Cer 
ations) 


ruction 


" 
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Pa Gains fiom 
SHERMAN'S 
Money-Back Guarantee! 


BOMB SIGHT COMPUTOR 


Amodetl 

makers paraline 

over Gib. of magnifi 

centiy made gears, driving 

shafts, bearings, miniature motor, repeater wm r. 
eee ipere All supplied in @ trong wooden transit cas 
Min « lin. high, which iteelf is ideal as « tool box 


"i ROLLING RULE 


f = {=} = } All metal, three 


built-in rubber 
rollers. Ideal for draughtamen, book -keepe re, ete 2 9 
UNIQUE 10in SLIDE RULE Par 7 9 
Universal model, brand new, Bx- R.A. free 


AIR POSITION INDICATOR 


So 
si ora wee? 


paire of 


Containing « mith of gears, drives and shafts, 5 infinitely 
variable gears, law 

ster Used by many Univer 
of « caloulating 


machine Pr. few 


CHART BOARD 


Idea! as & drawing board. I7in. . Complete with pan 
tograph arm. protractor head and Perepes a 30/ 
Postage and aching free hach 7 


PRECISION DRILL CHUCK 


jin. capacity, if-contring by HW. D. Murray Complete 
with jin. pereliel shank At third let price 10 


Postage and Packing | 
FRANKLYN 
e hiss SPRAY GUN 


the direct 
cleaner of any aif supply 
“pray = Uellulose Paint 
temper, Insectiaide, ete 
ction bailt and fully 
toed rare 


IMPELLER PUMP 

long by Yin. de ) amp 

Will work on 19 ¥. aft 

ideal tor bilge pumpe of 

for traneferring fuel of water te header 
tanks led by 
ory t a Bran 
new, bowed. Pf. a2 0. free. Bach 


MODEL MAKER'S 
MAINS TRANSFORMER 


All parpose—tow voltage Inpet 210 
990 v. Output 4, 4, 56.46, 8. @ 19. 19, 15 
14, 2, 24, 00 v. Rating 2 ampe. Be 
fot above pump | ame ton fatty 
wuarauteed ae 


BBP LLL 


;NEW CATALOGUE 


, tend 4 ~ tor tatest edition pest 
Seteone 4 


from vacuum 
wilt 
Iie 
Ire 
guaran 


Waqeid 


OD. 1 


CASH WITH 
Orders 


ORDER. (¢ 
Accepted. (Dept. W17) 


AD, LomDon W to. 


SHERMAN’S 


SUPPLY COMPANY 


168 


Good Investments 


PRECISION TEMPERATURE CONTROL 
OVENS. 230 volts %0 cycles for Quartz 
» . With give stability with suitable 
of better than two parts in one-million 
4 ed precision thermostat and thermometer 
ure adjustable 40/60 degrees cent 


9/10/- 
Pe Wvererer type T.8.149. New 


surplus, 210 kc/s to 30 Mc/s, accuracy guaran 
0,005". In original case with spares, 
instruction book, cryste) and charts 
PREGUENCY mere . BC221, as new 
accuracy . 005". Battery Model with 
charts ax crystal; range 120 kc/s to 20 Mc/s 
NIFE BA TTER RIES. Long life alkaline cells 
12 volta 4 ah. in wood crate, £12/10/-, 
org. 10/-. Single 1.2 volt 45 ah. cells W/-, 
Res 2/-, Write for particulars 
SISTANCES. Double slate formers 
wound graded resistance wire, in vent. metal 
case, geared movement and hand wheel, F.O.B 
mounting 72 ohms 1.5 to 4 amps. 85/-, crg. 3/6 
160 ohms 0.6 to 10 amps, £8/10/-, erg. 15/- 
POWER REGULATORS, 56 ohms 5 amps 
rotected type, double slate sliders on channel 
rons with I/C ewitchfuse ont Ammeter 0-10 
amps. fitted, £5/10/-, org Write for 
special list 


Leslie Dixon & Ce. 
Dept. A, 214 Queenstown Road, London, 6.W4 


cum Pelephone : MACaulay 2159 Coes 


VACANCIES IN GOVERNMENT SERVICE 
AT CHELTENHAM 


Instrument Makers with fitting 
and machine shop experience in 
light engineering 
Radio and Electronic Mechanics 
and Assembler Testers with ex 
perience of telecommunications 
equipment 
BASIC PAY 
£7/18/10 plus merit pay up to £2/10/-, 
assessed at interview, based on ability 
and experience 
Opportunities for permanent and pen- 
sionable posts 
4 ply to; Personnel Officer, G.C.H.Q 
orcign Office), 53, Clarence Street, 
Cheltenham 


(Ret 


| of £1,000 per annum 


VACANCIES FOR SKILLED 
CRAFTSMEN IN GOVERNMENT 
DEPARTMENT AT CHELTENHAM 


gaa required with experience 


(a) Maintenance and Installation of 
Teleprinters, Auto-transmitters, 
Perforators, Re-perforators 

or experienced in 

(b) Cabling, Wiring, Distribution 

frames, Jack fields 
or a knowledge of 

(c) Long distance radio communica- 
tion systems, Line telegraph 
systems (e.g. V.F.) Multiplex and 
five-unit telegraph code. 


BASIC PAY: 7/18/10 plus merit 
pay up to £2/10/-, assessed at inter- 
view, based on ability and experience. 
Opportunities for permanent and 
pensionable posts. 

S-day week—good working conditions—single 
accommodacion avaiable 

aay to: Personne! Officer, G.C.H.Q. (Foreign 

e), 53 Clarence Street, Cheltenham 


| ble men 


| National 


Wirecess Worip 


SITUATIONS VACANT 
URPHY RADIO have « vacancy for a 
radar mechanic for liaison work with 
the Services in connection with navigational 
aids; applicants should have experience in 
maintenance and testing of both ground and 
mt of this type; the work will 
wyn, but will involve travelling 
equipment is to be installed 
A Ry in writing to Personne! 
Department (Ri ), Murphy Radio, Lid., Wel 
wyn Garden City, Herts (4877 
PPLICATIONS are invited for position 
post design services officer; the work in 
cludes the supervision of drawing and other 
information airborne radio and radar 
equipment technical liaison with the 
Services and aircraft manufacturers; a retir 
ing R.A.P. signals officer would be suitable 
Applicants should write giving details of 
to date and salary expected to Per 
Department Radio 
, Welwyn 876 
SIENTIPIC Information. A research labora 
tory on the outskirts of London is setting 
up @ section for the collection of 
on & Wide variety of subjects 
required from Graduates in Science (physics 
and mathematics for this post, which offers 
great scope for the man or woman in charge of 
the work.) Housing accommodation could be 
made available otf, tne successful applicant 
Write Box A.K fave 212a, Shaftes- 
bury Ave Lone wc {4852 
ADAR, television aad” ‘Fadio testers rac- 
tical men with a sound basic knowledge 
of electronics and preferably some experience 
in ome of the above categories are required 
by the test department of a leading Midlands 
manufacturer; the work is of considerable 
interest and offers scope for technica! advance- 
ment; ex-Service technicians are particularly 
suitable.-Applicants should write, giving de 
tails of experience, to the Personne! Manager 
), Box 4591 {4869 
ESIGNER (25-55 years) required by old 
established firm of electrical component 
manufacturers in N.W. London Applicants 
must possess sound knowledge of radio fre 
quency circuits, pulse forming networks and 
experience in the electronic, radio and/or tele 
vision industry would be an advantage. Super 
annuation scherne Write, stating age. experi 
Salary required to Personne 
e Box 53M 84590, AK. Advg., 212a 
Shaftesbury Ave... W.C.2 [4665 
SSISTANT chief engineer 
Electronics Division of a 
company in the Home Counties; excellent 
pects exist for a first-class man with 
to-date knowledge of electronic equipment 
in perticular radio communication 
the ability to 
and development 
Applications, which should 
of experience, qualifications 
expected. are invited to Box 
London [ 4986 
ineer/administrator (age 49) 
electronics for the whole of his 
ne life seeks executive appointment with 
a company of standing where experience is im 
portant A wide radio engineering experience 
including design and development organization 
and administration roduction. methods, gov 
ernment and inspection procedures and close 
liaison with Ministry departments is offered for 
& permanent post with a salary in the region 
Please write Box 44% 
[4ory 
draughteman required for 
development work on the des 
electro-mechanical mechanisms 
use in switches, thermostats and *imilar 
devices; salary up to £825 per annum accord 
ing to experience and qualifications; contribu 
tory pension scheme, canteen. holiday arrange 
ments honoured with pay.—Write. call or tele 
whens for an appointment to Chief Draughts 
ar Diamond Switches Ltd 
Gunhersbury Ave., Chiswick 6444 


ECHNICAL Liaison Officers 

electronics company has vacancies in 
don for senior and junior staff to participate 
in the development and marketing of radar 
equipment. computing devices and industria 
electronic apparatus. Salary range £600-£1.00 
per annum Appiicants should have technica! 
qualifications, preferably to degree standard 
and should have experience in dealing with 
Government establishments or senior staff in 
industry The company is exvanding rapid); 
in the electronics field and offers progressive 
careers and excellent staff conditions to capa 
Avvlications, in writing. stating age 
experience and salary desired. should be ad 
dressed to Box No. 454! {4850 

ABORATORY technicians required for 

development work in connection with an 
interesting range of electronic equipment, in 
cluding communications. computors. transistors 
and measuring and test apparatus Applicants 
should have, a3 a minimum. the Ordinary 
Certificate or appropriate C. and G 
Certificates. and in addition. several years ex 

rience in the manner of operation constru 
jon and testing of electronic or other light 
current equip*nent. Applicants with shorter ex 
perience but im possession of Higher Nationa 
Certificates in radio or other light current sub 
jects will be comsidered; these posts carry 
attractive salaries and conditions of employ 
ment including Pension and Life Assurance 
Scheme. 5-day week Mr 
Personne! Officer, 
tories, Cross Oak Lane, Salfords 


Applications are 


lageres by 
li-known 


ESIGNER 
terestin 
of small 


wa 


| Surrey. 
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information | 


COUNTY BOROUGH OF BOLTON 
EDUCATION COMMITTEE 
BOLTON TECHNICAL COLLEGE 


Full-time Course in Electronic 
Engineering 


A three-year, fuil-time course in Elec- 
tronic Engineering is now available. Candi- 
aates should be in the age range of 16 to 18, 
and have taken, or be taking, General Certi- 
ficate courses at the Ordinary level in 
Mathematics or Physics, or equivalent 
courses in technical institutions 

This rapidly developing industry offers 
new and attractive openings to qualified men 

The next course commences September, 
1955. Early application for entry is desir- 
able. Further particulars from the Principal, 
Technical College, Manchester Rd., Bolton 


Education Offices, : 
Nelson Square, W. T. SELLEY, 
Bolton Chief Education Officer 


FERRANTI LTD. 
LONDON COMPUTER 
LABORATORY 

MECHANICS AND 

WIREMEN 
are urgently required for interesting 
work on the development and assem- 
bly of prototype Electronic Com- 
puters and Allied Equipment. 

Good rates of pay and excellent 
working conditions. Lunch voucher 
Write for application form 
Portland Place, London, 


RADIO 


scheme. 
to 2l, 
W.1. 


THE POLYTECHNIC 


300 REGENT STREET. W.1 
ELECTRICAL ENGINEERING DEPARTMENT 
Head of Department: D. O Ph.D., M.LELE 


FULL-TIME DAY COURSE® are provided in 
Electrical and Telecotmmunications Engineering. The 
courses, which extend over « period of three to four 
years, prepare for the Higher National Diploma and 
profesional examinations and for the B.Bc. (Eng 
Degree of the University of London 


Bishop 


Beerion 1955-1956 begins on September, 20th, 1955 


EVENING COURSES in the above subjects and 
also in Radio and Television Service Work commence 
Monday, 26th September The courses prepere 
for the Ordinery and Higher National Certificates 
end for the City and Gallde of London Inatitate 
eraminations New will be enrolled on Ziet 
Be pte andes 5-8 
Prospectuses A a rhe otAai ned on application to the 
undersigned 
a ¢ JONES 


Director of Education 


HOUSING 
AVAILABLE 


Assistant Sales Manager for 
progressive manufacturer of 
Scientific Instruments and 
Electro-mechanical Equipment 
required in the Hertfordshire 
area. Sales experience essential. 
Technical qualifications H.N.C. 
Pension scheme. Send details of 
age and past experience to Box 
No. 4545. 


MARCONIS WIRELESS 
TELEGRAPH CO. LIMITED, 
invite applications from MECH- 
ANICAL DESIGNERS and 
DRAUGHTSMEN with ex- 
perience in the Electronics field. 


Permanent, pensionable and 
progressive careers are available 
to suitable applicants both at 
Chelmsford and London. 


Social and Athletic Club. 
Modern Canteen, 


Write, stating age, nm 
qualifications and salary fre- 
quired, to Dept. C.P.S., 336/7, 
Strand, W.C.2., quoting Ref. 
142M 


MARINE Radar and Communica- 
tion equipment. Marconi’s Wire- 
less Telegraph Company Limited, 
Chelmsford, have vacancies in their 
Development laboratories for both 
Junior and Senior Engineers and 
Physicists for interesting work in 
the above field. The appointments 
are permanent and pensionable 
and offer excellent prospects for 
promotion in this world famous 
organisation. Please apply, quoting 
ref. no. 2140A, to Dept. C.P.S., 
336/7 Strand, W.C.2. 


WireLess WorLp 


SITUATIONS VACANT 

| HE General Post Office has vacancies for 

radio operators at its coast radio stations 
and applications are invited from men between 
21 and 535 years of age who hold the Post 
master-General’s First Class Certificate of 
Proficiency in Radiotelegraphy; selected candi 
dates will be considered later for permanent 
pensionable posts Aeticn should be made 
to The Inspector of ireless Telegraphy, Radi 
and Accommodation Department Wireless 
Telegraph Section. Union House Martin 
le Grand, London, E.C.1 465 

ONOURS graduate in Physics or Electrica 

Engineering is required to work in a labora 
tory engaged in research and development on 
frequency control problems relating t 
Munication systems sition 
the South of open to 
women and affords excellent opportunities 
detailed study of the theoretical and practica 
aspects of the subjects Living accommodsa 
tion. for single or married per 
made available..Write Box 
Advg.. 212a, Shaftesbury Ave 


HYSICISTS and Electrica 
required for advanced work 
laboratory on the outskirt ft London dealing 
with ultrasonic vibrations in elastic media 
Men or women applying for the posts must have 
an Honours Degree, and preferab! hould have 
studied mathematics to a stage 
The work involved is of and 
ready promotion is availal! reson hav 
ing the necessary alilit accomnn 
dation could be made available JOCERS 
ful opp ant Write Pox W.U21 Adve 
2l2a, Shaftesbury Ave., London, W.C.2 4851 
ONOURS graduates in Physics or Electrica! 
Engineering are required for advanced work 
in @ Quartz Crystal Laborator ituated in the 
South of England. The positions offered afford 
excellent opportunities for men and women to 
specialize in the study of piezoelectric materials 
from both the theoretical and practical view 
points An interest in mathematics and 
tronics would be an advantage for this 
Living accommodation, for single or 
ersons. could be made available 
02127, A.K. Advg.. 2128, Shaftest 
London iC 
TANDARD TELEPHONES & CABLES 
North Woolwich. London, Elf require 
engineer to work on the development of a wide 
variety of high frequency and audio 
equipment in a telecommunications laboratory 
associated with the design of telephone and 
television cables The laboratory is smal 
very well equipped with ready access to 
facilities of a large organisation 
should be of University Degree stan 
some electronic experience is desirable 
Stating age. qualifications and alary required 
to Personne! anager (4857 
ECTURER required at of Flectronics 
(Ministry of Suppl; Malvern, Worcs, t& 
teach electronics and mathemati to Higher 
Nationa Certificate Standard Candi 
| should hold a Universit degree equivalent 
| Qualification and preferably had some 
teaching and industria! Salary 
payable in accordance with Burnham Scale 
£965 » £25 £1,065 The appointment 
| Jeet to the Teachers’ Superannuation 


Bt 


London 


Engineer 
in @ research 


t 
is 


work 
married 


have 
experience 


Details and forms from 
completed 
August, 195 


B.C. invites applications for post in 
ing Section of Engineering 
ment; University decree or 

| trical engineering essentia 
frequency electronics and design of lis 
isms desirable; work is largely 

| in carrying out investigations 1 development 


Record 
Designs Depart 


own initiative 


ELECTRONIC ENGINEERS 
Marconi’s Wireless Telegraph 
Company Limited, 
Chelmsford 


are expanding their activities 
in the field of black, white and 
olour television. 


There are openings for both 
Junior and Senior Engineers and 
Physicists for work in connec- 
tion with the development of 
cameras, transmitters, telecine 
and associated equipment. 


These appointments offer excel- 
lent opportunities for promotion 
to suitable applicants. Please 
apply, quoting Ref. 2220B to 
Dept. C.P.S., 336/7, Strand, 
W.C.2 


| work in connection methods o 

| sound recording y cording to « 

| tions and experience range 

| £1,280.—-Requests for app tion forr 

neering Establishment 
wi 


Broadcasting 
London 


su0tINg reference 


Ltd., Edinburgh, have s 
for an Electronic Engineer in 

of a Technical Author t& 
operational and maintenance 
cants should have cualificat 
dard; technical authors join 
| cers, participate in field tria 
service introduction in order that 
| a full understanding of the design and oper 
ational use of the system on which they are 
preparing a publication. irrespective of whether 
| this system is ground. airborne. or seahorne 
Authors are responsible for the entire publica 
tion, ensuring that the appropriate illustrations 


artists’ impressions and line drawings are pre 


prepare te 


publications; appli 

fegree stan 
the design engin 
with 


i assist 
y may have 


Ref 59/TA/TID 
Personne! Officer 
Edinburgh. 5 

experimenta 


APPLICATIONS uoting 
should be addressed to the 
Perranti. Lid.. Perry Rad 
5.1.R. require assistent 
do Research 
abstracting 


officer 


(Advanced Level) 
or equiv Candidates 
pass degree, HNC 

knowledge and experience 
| development necessary, abilit 
Prench and German an advants 
| week; men £297 (age 18)-£659 
| (age 18)-£570 pa subject 
| under equal 
from M.LN 


Register (K) 
i} quoting A Il 


AS5 | 
are 


WIDE BAND CHAIN AMPLIFIER 


MARK Ili 
40-220 mes 
Gain 20 db 2 db over Bands | and} or 4 
0.5 db over any single T/V channel. 75 ohm un- 
balanced in and out. Output up to |.) volt 
R.M.S 
Also 


WIDE BAND LINE REPEATERS 
40-70 anndieds 1) 


Gain 33 db 4 0.5 db 75 ohm in and out. Input 
circuit specially designed to maintain load 
characteristic through band. Indoor and outdoor 
models available 


ates | 


TURRET TYPE TUNERS 
12 CHANNEL, TV 
(im quantity production) 
| STD LF. OR MODELS FOR conversion of 


receivers with 13 co 19 me's LF 


H.F. INDICATOR METER TYPE 2 


20 m ¥-2.5 v. in 3 ranges. 3 to 300 mc/s. Small 
probe. Shunt C at BF. only | 5 pf. Seabilised 
Valve Bridge Circuit. A sensitive R.F. transfer 
indicator for lab. or test bay 


CO-AKIAL CABLE TERING UNITS, 
EQUALISERS, ETC. 


Telefusion (Engineering) Ltd. 


Teleng Works, Church Road, 
Harold Wood, Romford, Essex. 
ingrebourne 2901 


170 


SITUATIONS VACANT 
LECTRICAL / electronic draughtsman for 
London, W current experience pre 
ring cCreult and liag s for elec 
fonics equipments finished 
work suitable for handbook Mus trations from 
rough circuit layouts Box 4590 [4464 
ADIO & ALLIED INDUSTRIES, Lid 
an immeCiate vacancy for a 
ment engineer, excellent 
tunity for advancement 
ager, Radio & Allied Industrie LAd 
Industrial Estate, Aberdare, Glam 
TLECTRONIC engineers are wanted in 
Midland engineering plant, the 
are progrensi ve and interesting requiring 
qualified and experienced electronic engineers 
semior and junior for rapidly expanding \abora 
tory engaged measurement and control 
problems age, qualifeations and 
perience fully confidence tuo Box 3686 
IVILIAN Grade 
the 


have 
enior develop 
prospects and 

The Personne) 


large 
positions 


Instructors 
trade 

round radar 

ter, and ins 

Ministry in pro Appointments 
ary but good pros if becoming 
Trade training. practical experience 
to teach are essent Pay £555 
£665.-A Ministr 6.5(¢ 
Cornwall t, Waterloo Rad., London 


T%. K GENERAL ELEC 
ne e f 


anical one H op nent 

draughtamen and draught 

experience of radar-type equipments for 

on guided weapons and like proje 

quired, senior and junior électroni 

ment enginerrs ularly im the of 

microwave #20 appiicalions mary a 

cording Ww age ations and experience. 

Apply by letter, stating age and experience, to 

the Personnel Manager, Ref. h.G 

requires men (British, minimum age 

in engineering operations and mainten 

trahemitters vudios and 
U.K; must have 

, Segres in electrical 

in electrical 


(maie) 


tempor 
pensionable 
and ability 
at 26 rising to 
(CIV 


TRIC Co LAd 
oventry requires 
engineers designer 
amen, preferably 


”) 
ance depertment at 
television centre throughout 
completed National Service, 
engineering 7” physics 
engineering, ¢ Final Certificate in tele- 
communications 5 in examination for 
Graduateship for Graduateship with 
maths. of essentia! Experience in 
radio or telecommunications desirable; promotion 

salary £620 p.a., rising by 

nts to £850; appointments per 

manent pensionable subject to 2 years 
srobation: requests for application forms to 

Se inserine Establishment Officer, Broadcasting 

House, London, W.1, quoting retererce EX 42 

ww [4865 


| engineering 4@| 


| Bical 


AERONAUTICAL 
OPPORTUNITIES 


A well-known firm in the aircraft 
industry is starting a new project in a 
London Office. It is anxious to recruit 
staff to form an Assessment Group 
Vacancies with unusual opportunities 
for rapid promotion exist to meet the 
following approximate requirements 


Assessment Group 

GROUP LEADER Age 30/37, 
or Science Engineering degree 
standard, experienced in aircraft, or 
G.W. project or assessment groups, 
with knowledge of performance and 
servo-mechanism problems and 
analysis of flight and laboratory 
tests Personality is important 


‘TION LEADERS Ages 27/35, 
Science or Engineering degree 
standard, general experience as for 
Group Leader but to a lesser extent 


Staff to fill these sections, with various 
capabilities from Computing to Honours 
degree in Science or Rasteserion 
The age groups specified are given for 
guidance only and need not deter 
candidates outside these limits 


Monthly staff appointments carry a 
compulsory Pension Scheme and Weekly 
staff a voluntary Superannuation scheme 
Write in confidence, giving full details 
of age, previous experience, qualifica 
tions held, etc., to: Box No. A.C. 08412, 
Samson Clarks, 57/61, Mortimer St. 
London, W.! 


| side, 
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SITUATIONS yasasy 
gence methods engine ed 
and progressiv ngir ompany 
ated in the Londor tions 
vited from men th f 
cations and cupert ni . 
radio, television ar 
accepted candidate © 
ence of 
acquainted 
tion methods, 
dard costs; 
knowledge, initiative id 
provides excellent prospects 
£2500 to £1,500 per a 
confidence, giving ful 
perience to Box 4555 
INISTRY OF BUPPLY 
London to heip pia 
gress wide range Arm 
ment, associated : 
British ot 
engineering 
electronics 
or exempting qualific 
electronic equipment 
production methods e 
equipment servo nee anism or any 
metric wavelength ork advantageous 
Within £675 (age 25)--@1 4 Not e 
but opportunities ri 
may arise. Applicatio 
Technical and Scientif 
King 8t., London, 8.W 


ietails of 


previc 


ent Experience 


INISTRY OF SUPPi 
at an R.A.P. statior 
for investigation of 


| po type radio nay gat 
) 26B/5SA) or installa 


telegraph telephone termi 
major receiving and tran 
world-wide system (ref. D 
tions: British of British 
prenti eship and 
exempting 
experience 
nav ids, or 
techniques 
moderr mg-distance 
including aerial Balary : 
£645 (age 25)--£995 Not establishec 
epertass to compete for estat men 
arise Application forms from M L 
and 6cientific Register (x), 
St., London, 8.W.1, quoting appropriate 
ence? 


Mech.E. or 
Sound knowledge and 
niques used in radio 
telegraph telephone 
circuits and/or of 
equipment 


SITUATIONS WANTED 
ANS seeks post teaching radio at 
classes (London) Box 4455 
AN seeks post as 
radio receiver des 
ESEARCH engineer 
ence in radio and 
availiable for work in 
Coast area.—Box 4588 
XPERIENCED electronk and 
eal development prototype 
seeks mition Southern Eng) and. 
elwyn Garden Cit 
TECHNICAL TRAINING 
EARN it as you do it—we provide practical 
equipment combinec with instruction ir 
radio, television, ¢lectricity, mechanics, chemis 
He {, photography. etc Write for full details t« 
Institutes, Dept. WW.47, London, W.4 
TTY and Guilds (Electrical, ete.) on io 
Pass——No Fee terms: over 95% successes 
Por full details of modern courses in « 
branches of lectrical Technology send for 


our 144-page handbook, free and post 
B.LE.T (Dept SHRA) 29 Wright's 
London, W.8 


TUITION 
Coventry TECHNICAL COLLEGE 


BESSION 1955-56 
ELECTRONIC engineering 
APPLICATIONS invited for 
three-year ' ourse 
September, those 
prehensive training » an 
electronic engineering. qualif 
posts in radio, telecommu 
and industrial elec 
requirements of 
and LE.E. examinations 
APPLICATION forms and 
from Principal, Coventry 
OTHING succeeds like 
have done a thousanc 
for you--see the B.).R.S 
IRELESS operating: attendance 
courses Stamp for reply to } aK 
Wireless School. Manor Gdns... London 
ULL-TIME courses for PMG 
COLI, Telecommun Radar 
tenance Cert. and prospectus 
Technical College 


evening 
4H5 
assistant to 
igner Box 6020 
ong and wide 


radar fields, 
South London or 


lomest 


electri di 
ireman fitte 
219, Hand 
49° 


entry t& next 

commencing 
requiring com 
advanced leve t 


Entry age 
further 
Technical 

sccess! What we 
times we can do agair 

advt. puge 150. [017 


College 


and {| 


Certs 


Main 


ations 
B.Sc.(Eng.) 
Hull 


The “BANDIT” 


iS the Answer 
BAND ill 


Send for Lists 
TELECRAFT LTD. 
Quadrant Works, Wortiey Ra. West Croydon, Surrey 
THOrnton Heath 1191-2-3 


to 


Engineer 
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IRELESS. See the work ld as a | rad yfficer 


training 


— Bri it IRE 
No Pass 
successes or detalis 
branches of Engineer- 
Bui ding, rite for 144 ‘pane Hand 
Pree: B.LE (Dept. 387B), 29, Wright's 
London 118 
A M. Brit LRE City 
ete., on ’ 
ver 95% successes 
| m. Training Courses 
jo and T/V, write for 
e B.I (Dept 
Olle 


Handbox k t 4 
right’s Lat London 


Radio ngineers 


ical training ¢ 
enrolment 
of Instructiona 
from the 


Mi nistry 
equipment 


m erat e fees 
uitic on 
pleas 


At nateur 


BOOKS INSTRUCTIONS, ere 

P.RE technica ations, 5,500 gn- 
ment Peaks £ me on 5/9. post 
free, data onstructing V aeria rength 
meter. 7/€ The Practical Radio 
tion of the Institute 

Mation Gata 

Rd Lond 


PEOKS WANTED 
eles w 


ANT D 


Head naa 


ege of Techr« astle-upon 


A. V. ROE & CO., LTD. 


have the following vacancies in their 


WEAPONS RESEARCH DIVISION 


WOODFORD 


TECHNICIANS 

For design and development 

in a guided weapon project 

least 3 years’ experience in 
tronics or H.N.C., is necessary. 
JUNIOR AND SENIOR 
DRAUGHTSME! 

For design work in precision instru- 
mentation. At least 3 years’ experi- 
ence in design precision engineering 
or H.N.C, is necessary. 


GOOD SALARIES 

PROSPECTS 
PENSIONS AND LIFE 
ASSURANCE SCHEME 


AND 


Application giving full particulars 
of age, qualifications and experience 
to be addressed to 
A. V. ROE & CO, LTD., 
WEAPONS RESEARCH 
DIVISION, WOODFORD, 
CHESHIRE. 


Wiretess Wori_p 


SERVO-MECHANISMS 
SHORT BROTHERS & HARLAND LIMITED 


require a 
DEVELOPMENT ENGINEER 


in the Research Department for interesting work on 
SMALL SERVO-MECHANISMS 


involving electronic or magnetic amplifiers coupled to electric or 
hydraulic mechanisms. 


Qualifications: University Degree. Development experience and 


ability to undertake theoretical analysis of feedback systems and en- 
gineering development of the components involved. 


Salaries and conditions are good, pension scheme, assistance with 
housing in Northern Ireland and with expenses of removal thereto. 
Applications are treated in strictest confidence. 

Interviews in London or Belfast. 


Applications to Staff Appointments Officer, P.O. Box 241, Belfast, 


quoting S.A.60. 


PRE- ‘SET CONTRSL Uf vey 


k the spindies vr 


DEVELOPMENT ENGINEER 


We have a vacancy for experienced electrical 
engineer on our development of Hearing Aids 


ENTHUSIASTIC TECHNICAL 
ASSISTANT with experience or 
interest in microwave techniques 


Clifton St. 


atera!l displacement 


details of qualifications co 


and electrical and acoustical parts 


AMERICAN DANISH OTICON CORP. 
14 Sturiasgade, Copenhagen 8, Denmark 


Send required for new microwave re- 
. search projects. 

Excellent opportunities for further 

education and advancement. Ideal 

working conditions in country man- 


TYPE © (right) 
TYPE P eft 
Very attractive 


oO el ade 


= = 


send for leaflet | 2 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 


WEST NORWOOD 


Sutton Coldfield, phone 5666 


Telephene: Gilsy 


‘TANNOY’ 


SOUND EQUIPMENT 


sion with convenient transport to 
Reading. 

Reply in writing giving full details 
of qualifications and experience to 
the Personnel Officer, 

Research Laboratory, 
ASSOCIATED ELECTRICAL 
INDUSTRIES LIMITED, Alder- 
maston Court, Aldermaston, Berks 


12.6 
ue 


tag 
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LYONS RADIO 


POWER UNITS TYPE 16. < 
“4 ‘ 


ACC UMULATORS 
HEADPHONE MICROPHONE SETS. Made by T MO 
vw 


tion up te } mile 


TWIN PLEX 


PRICE ta 
VIBRATORS. 


LTD. 


ontein rotary converter with tr he wound feild 


Output 0 ¥. DA 


Housed in metal cases 
way be sotled, tu good condition internally. PRICK ONLY 
as new and anused ll emp.-heour 
, carriage 7 /¢ 
type A.12500, in brand-new 
of can be mounted on wall or bench. Double 

od with headband. On/off ewiteh to mike. Pitted with 
etrongly made Por direct use, just link together with 
ee below), no batteries oF amplifier required. Buxcellent inter 
PRICE 10/6 per eet or 37/6 per pair. Postage 2/6 
Conductor 14/36 tinned copper, P.V.C. insulated, fat. Suitable for 
cirical and radio work bells, telephones extension speakers, et« 

"6 6 © yards, 11/9. 100 yards, Z]/-. Post paid 
Standard 4-pin non syne. types. For 12 9. operation, 8/6 For 

Post Od 


3} GOLDHAWK ROAD (Dept. M.W.) 


SHEPHERD'S BUSH, LONDON, W.!12 
Telephone: Shepherd's Bush 1729 


og > made 


PRICK 25 - 


rophone hangs on cheat 


LONDON COUNTY COUNCIL 


Norwood Technical College, 
mence September 1955. Must hold suitable degree or 
equivalent qualification. Telecommunications Engineer 
ing and Physics—for participation in a programme which 
includes (i) Self resonance of small capacitors (ii) 
Development of low frequency sine wave oscillators not 
embodying tuned circuits (iii) Design of electron 
optical systems to illustrate distortion. (iv) Controls 
methods employing gas filled triodes. Successful candi- 
dates will be required to undertake a small amount of 
demonstration, and the appointment will be for two or in 
exceptional cases three years. The post carries an 
allowance not exceeding £350 per annum. A eae 
forms from Principal at College, Knights Hill's 

(897) 


Research Assistant, com- 


returnable as soon as possible 


WIRELESS Wor.p AuGusT, 1955 
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Excel Bound Services 


COSC Sky 


BEADON GARAG BEADON ROAD LONDON 
Printed in Great Britain for the Pubs 7) ' lhoreet Mouse 
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mane (N ENGLAND 


SALAn inumately associated with every major 
Radio development since the earliest days of Broad- 
casting — were among the first to grasp the far-reaching 
potentialities of Printed Circuitry. 

For months past, in fact, a team of T.C.C. 
Research Engineers has been actively engaged in the 
development of Printed Circuits for such diverse 
applications as radio, television, radar, instrumenta- 
tion and national defence. 

This technical service, incorporating the advan- 
tages of Condensers specially developed for the 
purpose, is now made freely available to all manufac 
turers. Printed Circuits reduce production costs and 
ensure greater uniformity and aecuracy on such items 

aerial filters, T/V tuners, I.F. transformers, acrial 

ross-over networks for Bands I and III, and F.M. 
tuners. Why not take advantage of our experience 
in these developments ? 


Those interested in various applications of Printed 
Circuits in the electronic industry are invited to register 
their names to recetve our Technical Bulletins as issued. 
Manufacturers should apply to our Special Products 
Division for details of service available. 


THE TELEGRAPH CONDENSER CO. LTD 


SPECIAL PRODUCTS DIVISION - North Acton - London W?3 :- Tel: ACOrn O06! 
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Avoest, 1955 
AT THE NATIONAL RADIO EXHIBITION 


D) demonstrates 
soldering with 
ERSIN MULTICORE 


j 
Hine On the Multicore stand (number 63, in the main 
hall) at this year’s Radio Show, operatives will 
solder and assemble R.G.D. Mains/Battery Port- 
able Radio Receivers. They will be using Ersin 
Multicore 5-core Solder because, like other leading 
manufacturers of radio and T/V equipment, 
R.G.D. rely on Ersin Multicore to preserve the 


high standard of their sets. 


HOME CONSTRUCTORS! 


5-core solder on a reel 


Here's a new pack introduced especially for home 

onstructors. It contains just the right amount of 
just the right solder (20 ft. of 18 s.w.g. high tin 
ontent T/V and radio alloy). Ask 


for the Multicore Home Construct- / 
ws Pack at your local electrical or 
wireless shop 


RETAIL 


Bib wit STRIPPER AND CUTTER 
7Ib. REELS Available in 6 alloys and This handy tool strips insulation without nicking 


+ gauges. Prices on application the wire uts wire cleanly and splits plastic 
extruded twin flex Adjustable to most wire 


SIZE 1 CARTON 5/- (Subject) thicknesses 3/6 each (subject) 


atalogue Alley 
» Rel. No Tin Lead 
} C 16014 60,40 
16018 60/40 t — 

C ia0i) 40 60 ef) 
14016 40 60 c —— 


< Bib neconome tare 
SPLICER Enables recording 
tape to be jointed quickly and 
accurately. 18/6 each (subject) 
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MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (SOXMOOR 


